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PREFACE 


This  Corps  of  Engineers  report  describes  one  of  three  independent  but 
complementary  studies  of  future  freight  traffic  on  the  Ohio  River  basin 
navigation  system.  Each  of  the  studies  considers  existing  waterborne  commerce 
and  develops  a  consistent  set  of  projections  of  future  traffic  demands  for  all 
of  the  navigable  waterways  of  the  basin.  Each  report  contains  information  on 
past  and  present  waterborne  commerce  in  the  basin  with  projections  by 
commodity  group  and  origin-destination  areas  from  1976  to  either  1990  or  2040. 

The  three  projections,  in  conjunction  with  other  analytical  tools  and  waterway 
system  information,  will  be  used  to  evaluate  specific  waterway  improvements 
required  to  meet  short  and  long-term  navigation  needs.  The  output  from  these 
studies  will  serve  as  input  to  Corps  inland  navigation  simulation  models  to 
help  analyze  the  performance  and  requirements  for  improvements  of  the  Ohio 
River  basin  navigation  system.  These  data  will  be  used  in  current  studies 
relating  to  improvements  of  Gallipolis  Locks,  the  Monongahela  River,  the  upper 
Ohio  River,  the  Kanawha  River,  the  Lower  Ohio  River,  and  the  Tennessee  River, 
as  well  as  for  other  improvements. 

The  reports  on  the  three  studies  are  referred  to  as  the  "CONSAD,"  the 
"BATTELLE,"  and  the  "NATHAN"  reports.  The  latter  and  final  report  was 
completed  in  November  1980.  It  was  prepared  for  the  Corps  of  Engineers  by 
Robert  R.  Nathan  Associates,  Inc.,  Consulting  Economists,  Washington  D.C. 

This  study  encompasses  the  period  1976-2040,  and  is  by  far  the  most  detailed 
of  the  three. 

The  "CONSAD"  report,  completed  in  January  1979,  was  prepared  for  the  Corps  by 
the  CONSAD  Research  Corporation  of  Pittsburgh,  Pennsylvania.  The  study  and 
the  1976-1990  projected  traffic  demands  discussed  in  that  report  were 
developed  by  correlating  the  historic  waterborne  commodity  flows  on  the  Ohio 
River  navigation  system,  with  various  indicators  of  regional  and  national 
demands  for  the  commodities.  The  demand  variables  which  appeared  to  best 
describe  the  historic  traffic  pattern  for  each  of  the  commodity  groups  was 
selected  for  projection  purposes.  The  projected  values  for  the  demand 
variables  are  based  upon  the  1972  OBERS  Series  E  Projections  of  National  and 
Regional  Economic  Activity.  The  OBERS  projections  serve  as  national  standards 
and  were  developed  by  the  Bureau  of  Economic  Analysis  of  the  U.S.  Department 
of  Commerce,  in  conjunction  with  the  Economic  Research  Service  of  the 
Department  of  Agriculture. 

The  "BATTELLE"  report  was  completed  in  June  1979,  and  was  prepared  for  the 
Corps  by  the  Battelle  Columbus  Laboratories,  Columbus,  Ohio.  The  study  and 
the  1976-1990  traffic  projections  discussed  in  that  report  were  developed  by 
surveying  all  waterway  users  in  the  Ohio  River  Basin  through  a  combined  mail 
survey  and  personal  interview  approach.  The  purpose  of  the  survey  was  to 
obtain  an  estimate  from  each  individual  shipper  of  his  future  commodity 
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movements,  by  specific  origins  and  destinations,  as  well  as  other  associated 
traffic  information.  All  identifiable  waterway  users  were  contacted  and 
requested  to  provide  the  survey  information.  In  addition,  personal  interv  ews 
were  held  with  the  major  shippers.  The  responses  were  then  aggregated  to 
yield  projected  traffic  demands  for  the  Ohio  River  navigation  system. 

The  "NATHAN"  report  presents  the  findings  of  a  commodity  resource  inventory,  a 
modal  split  analysis  and  a  market  demand  analysis.  The  work  included 
investigation  and  analyses  of  the  production,  transportation,  and  demand 
characteristics  of  each  of  the  major  commodities  transported  on  the  Ohio  R  ver 
and  its  tributaries.  For  each  of  15  commodity  groups,  the  demand  for  waterway 
transportation  into,  out  of,  and  within  the  Ohio  River  basin  was  projected 
through  the  year  2040.  A  detailed  study  analysis  and  discussion  for  each 
commodity  group  is  presented  in  15  individually  bound  reports,  supplemente  y 
a  methodology  report.  A  Study  Summary  and  an  Executive  Summary  present 
appropriately  abbreviated  discussion  and  findings  resulting  from  these 
analyses.  The  Study  Summary  aggregates  the  commodity  group  totals  for  eac  o 
the  several  projection  periods  and  lists  the  total  waterborne  commerce  for 
each  of  the  72  operational  locks  and  dams  in  the  Ohio  River  Basin. 

The  "NATHAN"  report,  "projections  of  Demand  for  Waterborne  Transportation, 

Ohio  River  Basin,  1900,  1990,  2000,  2020,  2040"  consists  of  the  following 
volumes : 


Subject  Title 

Number  of 

Pages 

Volume  Number 

Study  Summary 

220 
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Methodology 

118 
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134 

3 
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104 

10 
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61 
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FOREWORD 


The  Ohio  River  Basin  (ORB)  includes  parts  of  14  states  in  the 
east  central  United  States.  The  Basin  has  a  drainage  area  of 
204,000  square  miles,  extending  from  the  Appalachian  Mountains  in 
the  east,  through  the  flat  farmland  of  the  eastern  Corn  Belt,  to 
the  banks  of  the  Mississippi  River.  In  addition  to  the  diverse 
nature  of  its  geography,  the  economy  also  is  diverse.  The  Basin 
includes  industrialized  cities,  such  as  Pittsburgh  and  Cincinnati, 
the  mining  centers  of  the  Appalachian  coal  fields,  and  the  fertile 
agricultural  lands  of  southern  Illinois,  Indiana,  and  Ohio. 

The  Basin's  industries  play  a  major  role  in  the  Nation's 
economy.  In  1976,  approximately  64  percent  of  nationwide  coal 
production,  almost  30  percent  of  the  Nation's  steel  production  and 
11  percent  of  U.S.  corn  and  soybean  output  were  produced  in  the 
areas  served  by  the  Ohio  River  and  its  tributaries. 

A  major  factor  that  has  contributed  to  the  economic  develop¬ 
ment  of  the  Basin  has  been  water  transportation.  The  waterways 
have  facilitated  the  movement  of  many  rich  resources  and  products 
to  and  from  other  areas  of  the  Nation.  The  Ohio  River  System  is 
comprised  of  the  Ohio  River  and  eight  navigable  tributaries:  the 
Allegheny,  Monongahela,  Kanawha,  Kentucky,  Green,  Cumberland, 
Tennessee,  and  Clinch  Rivers.  These  rivers  comprise  a  system  of 
more  than  2,600  miles,  made  navigable  through  a  network  of  72  lock 
and  dam  projects. 

The  Commodity  Resource  Inventory,  Modal  Split  Analysis  and 
Market  Demand  Analysis,  Ohio  River  Basin,  were  undertaken  by  Robert 
R.  Nathan  Associates,  Inc.  (RRNA)  for  the  U.S.  Army  Corps  of 
Engineers,  Huntington  District.  Most  of  the  investigation  was 
conducted  between  September  1978  and  August  1979.  This  study  was 
part  of  a  series  of  efforts  performed  under  the  supervision  of  the 
Corps  of  Engineers  to  project  the  potential  levels  of  waterborne 
traffic  in  the  Ohio  River  System  (ORS) .  The  projections  will  be 
used  by  the  Corps  of  Engineers  as  an  input  to  the  water  resources 
development  activity  for  which  the  Corps  has  responsibility.  This 
responsibility  includes  the  construction  and  maintenance  of  the 
locks  and  dams  of  the  inland  waterway  systems. 
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RRNA  has  analyzed  and  projected  commodity  movements  into, 
from,  and  within  the  Ohio  River  Basin.  The  work  has  included 
investigation  and  analysis  of  the  production,  transportation  and 
demand  characteristics  of  each  of  the  major  commodities  transported 
via  the  Ohio  River  and  its  navigable  tributaries.  For  each  com¬ 
modity,  the  demand  for  waterway  transportation,  by  origin  and 
destination,  has  been  projected  through  the  year  2040. 

Fifteen  commodity  groups,  including  coal,  petroleum,  grains, 
chemicals,  and  iron  and  steel,  were  analyzed  separately.  County- 
level  historical  and  future  production  and  consumption  estimates 
were  determined  for  these  commodities.  Projections  included  con¬ 
sideration  of  regional  and  national  economic  and  legislative  out¬ 
looks.  Regional  and  national  trends  were  assumed  that  reflect 
anticipated  changes  in  the  economic  value  of  energy  resources. 
RRNA  also  has  identified  and  interpreted  the  factors  influencing 
historical  changes  and/or  shifts  in  the  choice  of  transportation 
mode . 


Through  use  of  an  interactive  simulation  model  designed  by 
RRNA  point-to-point  waterway  flows  have  been  projected.  These 
waterway  flows  were  allocated  to  each  of  the  72  operational  locks 
and  dams  in  the  Ohio  River  Basin  through  the  use  of  a  program 
developed  by  the  Corps  of  Engineers. 

The  major  findings  of  this  study  include: 

Total  annual  waterborne  traffic  in  the  Ohio  River 
System  will  more  than  double  between  1976  and  2040, 
from  200.8  million  tons  to  438.7  million  tons  per 
year. 

The  largest  absolute  increase  in  waterborne  traffic 
is  for  coal  and  coke,  projected  to  increase  from 
116.5  million  tons  per  year  in  1976  to  253.7  million 
tons  in  2040. 

As  a  group,  ore  and  mineral  commodities  are  pro¬ 
jected  to  demonstrate  the  highest  rate  of  future 
change;  much  of  the  increase  is  projected  to  result 
from  increased  inbound  shipments  of  alumina. 

Movements  of  petroleum  and  petroleum  products  are 
projected  to  decline,  as  are  the  regional  production 
and  consumption  of  these  products. 
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In  addition  to  the  Study  Summary  and  an  abbreviated  Executive 
Summary,  a  report  for  each  of  15  commodity  groups  has  been 
published.  These  individual  commodity  group  reports  explain  in 
more  detail  the  research  methods  and  findings  summarized  here. 
There  is  also  a  Methodology  Report  which  presents  the  basic  study 
assumptions,  research  techniques,  and  projection  methodology  used 
during  the  study,  as  well  as  a  description  and  explanation  of  the 
Flow  Model  used  by  RRNA  to  develop  projections  for  port-to-port 
flows . 
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I .  INTRODUCTION 

This  report  provides  a  summary  of  results  of  the  Commodity 
Resource  Inventory,  Modal  Split  Analysis  and  Market  Demand 
Analysis,  Ohio  River  Basin,  undertaken  by  Robert  R.  Nathan  Asso¬ 
ciates,  Inc.  (RRNA)  for  the  U.S.  Army  Corps  of  Engineers,  Hunt¬ 
ington  District.  Additional  discussions  of  the  investigations  and 
analyses  performed  are  contained  in  the  individual  commodity  group 
reports  and  the  methodology  report. 

The  main  objective  of  this  study  was  to  project  for  the  Ohio 
River  System  (ORS)  waterway  commodity  flows  by  origin  and  destina¬ 
tion  port  equivalents  (PEs)  through  the  year  2040.  This  objective 
was  attained  through  the  investigation  and  analysis  of  the  produc¬ 
tion,  transportation,  and  demand  characteristics  of  each  of  the 
major  commodity  groups  transported  in  the  ORS.  Figure  1  presents 
the  Ohio  River  System,  which  is  comprised  of  the  Ohio  River  and 
eight  navigable  tributaries. 

The  projections  of  demand  for  waterway  transportation  are  used 
by  the  Corps  of  Engineers  as  an  input  to  the  water  resources  de¬ 
velopment  activity  for  which  the  Corps  has  responsibility.  This 
responsibilitv  includes  the  construction  and  maintenance  of  the 
locks  and  dams  of  the  inland  waterway  system.  The  projections  of 
this  study  specifically  pertain  to  the  waterway  development  in  the 
ORS. 


The  15  commodity  groups  that  were  analyzed  include: 


Group 

Commodity/ Product 

I 

Coal  and  coke 

II 

Petroleum  fuels 

III 

Crude  petroleum 

IV 

Aggregates 

V 

Grains 

VI 

Chemicals  and  chemical  fertilizers 

VII 

Ores  and  minerals 

VIII 

Iron  ore,  steel  and  iron 
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IX  Food  and  feed  products,  nec. 

X  Wood  and  paper  products 

XI  Petroleum  products ,  nec. 

XII  Rubber,  plastic  nonmetallic  mineral  products,  nec. 

XIII  Nonferrous  metals  and  alloys,  nec. 

XIV  Manufactured  products,  nec. 

XV  Others,  nec. 

A  listing  of  the  individual  commodities  and  products  com¬ 
prising  each  commodity  group,  by  waterborne  commerce  statistics 
code,  is  provided  in  Appendix  A  to  this  report. 

The  ORS  hinterland  was  defined  as  U.S.  Department  of  Commerce 
Bureau  of  Economic  Analysis  Areas  (BEAs)  in  the  ORB  that  are  the 
origins  and/or  destinations  of  waterborne  movements.  For  some  of 
the  commodity  groups,  the  ORS  hinterland  includes  entire  BEAs.  For 
most  commodity  groups,  however,  the  ORS  hinterland  is  composed  of 
BEA  segmencs  (only  certain  counties  within  a  BEA) .  Figure  2  pre¬ 
sents  the  BEAs  of  the  Ohio  River  System  that  were  the  major  focus 
of  the  investigation  of  commodity  flows.  The  BEAs  and  the  BEA 
segments  that  comprise  the  ORS  hinterlands  of  the  commodity  groups 
have  been  designated  as  Primary  Study  Areas  (PSAs).  Production 
and  consumption  levels  for  each  commodity  group,  by  PSA,  were 
projected,  as  well  as  their  fucure  movements,  by  transportation 
mode. 

In  addition  to  PSAs,  external  areas  linked  to  the  ORB  through 
waterborne  commerce  were  identified.  Areas  (BEAs)  outside  the  ORB 
that  are  destinations  of  waterborne  movements  have  been  designated 
as  the  Secondary  Consumption  Areas  (SCAs)  for  each  commodity  group. 
The  areas  (BEAs)  outside  the  ORB  that  are  origins  of  waterborne 
movements  destined  to  the  ORB  have  been  designated  as  Secondary 
Production  Areas  (SPAs).  Figure  3  presents  the  BEAs  that  have 
been  identified  as  SCAs  and/or  SPAs  of  the  ORB. 
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RODUCTION  AREAS  (SPAs)  AND  SECONDARY  CONSUMPTION  AREAS  (SCAs) 
r  AREAS  (PSAs)  THROUGH  WATERBORNE  COMMERCE 


II.  EXISTING  WATERBORNE  TRAFFIC 


Waterborne  traffic  in  the  ORS  totaled  67  million  tons  in 
1950.  Ten  years  later,  in  I960,  commerce  in  the  ORS  had  reached 
105  million  tons,  an  average  annual  increase  of  4.6  percent.  By 
1969,  waterborne  traffic  was  161  million  tons.  During  the  years 
1969-75,  total  ORS  traffic  remained  in  a  range  of  160  to  175  mil¬ 
lion  tons  (Table  1).  In  1976,  waterway  traffic  exceeded  200  mil¬ 
lion  tons,  an  increase  of  30  million  tons  over  the  preceding  year. 
The  substantial  increase  between  1975  and  1976  was  the  result  of  a 
17  million  ton  increase  in  coal  movements  and  a  7  million  ton 
increase  in  aggregates  traffic  (which  restored  aggregates  movements 
to  earlier  levels) . 

Coal  and  coke  have  been,  and  will  continue  to  be,  the  major 
commodities  (in  terms  of  tonnage)  moving  by  water  in  the  ORS. 
Between  1969  and  1976,  55  percent  of  ORS  traffic  was  coal  and  coke. 
In  2040,  coal  and  coke  are  expected  to  contribute  almost  58  percent 
of  total  ORS  waterway  traffic.  This  differs  significantly  from 
historical  commodity  movements  within  the  Nation  as  a  whole.  In 
1976,  petroleum  and  related  products  accounted  for  43.5  percent 
of  U.S.  waterborne  commerce,  whereas  coal  and  coke  contributed 
only  15.9  percent.  Most  of  the  coal  moving  on  the  Nation’s  water¬ 
ways  has  been  shipped  to,  from  or  within  the  ORS.  U.S.  coal  and 
coke  waterborne  movements  totaled  156  million  tons  in  1976.  Almost 
75  percent  of  this  traffic  was  linked  to  the  ORS. 


1.  U.S.  Army  Corps  of  Engineers,  Annual  Report  of  the  Chief  of 
Engineers,  1951  ed.  (Washington,  D.C.:  GPO,  1952),  Vol.  II. 

2.  U.S.  Army  Corps  of  Engineers,  Waterborne  Commerce  of  the 
United  States,  1960  ed.  (n.p.:  COE,  n.d.),  Vol.  II. 

3.  Excluding  foreign  commerce.  U.S.  Army  Corps  of  Engineers, 

Waterborne  Commerce  of  the  United  States,  1976  ed.  (n.p.:  COE, 

n.d.),  Vol.  V. 
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Most  waterborne  commerce  in  the  Ohio  River  System  is  local 
(i.e.,  from  one  Port  Equivalent  (PE)  to  another  in  the  ORS).  In 
1976,  72  percent  of  total  waterborne  ORS  traffic  was  local  (Tables 
2  and  3).  Local  movements  of  coal  and  coke  accounted  for  the  bulk 
of  these  movements.  Local  waterborne  shipments  increased  from  123 
million  tons  in  1969  to  144  million  tons  in  1976  (Table  4). 

During  the  period  1969-76,  outbound  waterway  shipments  from 
the  ORS  increased  at  an  average  annual  rate  of  7.1  percent,  from 
16.6  million  tons  to  26.9  million  tons  (Table  5).  Most  of  this 
increase  resulted  from  increases  in  the  outbound  shipments  of  coal 
and  coke,  grains  (specifically,  increases  in  corn  shipments),  and 
others,  nec.  (specifically,  increases  in  waterway  improvement  ma¬ 
terials)  . 

Inbound  shipments  to  the  ORS  increased  at  an  average  annual 
rate  of  5.2  percent  during  the  period  1969-76,  from  20.7  million 
tons  to  29.4  million  tons  (Table  6).  Major  increases  were  reported 
for  coal  and  coke,  petroleum  fuels,  and  chemicals  and  chemical 
fertilizers . 
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Table  2.  Ohio  River  System:  Waterborne  Commerce 
by  Commodity  Group,  1976 

(Millions  of  tons) 


Group 

Total 

Inbound 

Outbound 

Local 

Total:  All 

groups 

200.8 

29.4 

26.9 

144.5 

Group  I : 

Coal  and  coke 

116.  5 

2.6 

12.6 

101.3 

Group  X I : 

Petroleum  fuels 

20.9 

8.8 

1.3 

10.8 

Group  III: 

Crude  petroleum 

0.7 

0.6 

— 

— 

Group  IV: 

Aggregates 

25.2 

0.1 

1.3 

23.8 

Group  V: 

Grains 

5.6 

1.4 

4.0 

0.1 

Group  VI : 

Chemicals  and  chemical 

fertilizers 

11.4 

6.4 

0.9 

4.1 

Group  VII: 

Ores  and  minerals 

4.  5 

3.9 

0.3 

0.2 

Group  VIII: 

Iron  ore,  steel  and 

iron 

5.1 

2.0 

1.5 

1.5 

Group  IX: 

Food  and  feed  products, 

nec . 

1.3 

0.5 

0.8 

a 

Group  X: 

Wood  and  paper  products 

0.6 

a 

a 

0.5 

Group  XI : 

Petroleum  products, 

nec . 

2.8 

2.0 

0.1 

0.6 

Group  XII: 

Rubber,  plastic  non- 

metallic  mineral 

products,  nec. 

1.5 

0.6 

0.4 

0.5 

Group  XIII: 

Nonferrous  metals  and 

alloys,  nec. 

0.  2 

0.2 

a 

a 

Group  XIV: 

Manufactured  products. 

nec . 

0.4 

0.1 

0.1 

0.2 

Group  XV: 

Others,  nec. 

4.3 

0.1 

3.5 

0.7 

Note:  Individual  items  may  not  sum  to  total  due  to  rounding, 

a.  Less  than  0.05  million  tons. 

Source:  U.S.  Army  Corps  of  Engineers,  Waterborne  Commerce  by 

Port  Equivalents,  revised  1976. 
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Table  3.  Ohio  River  System:  Waterborne  Commerce, 
Total,  Inbound,  Outbound,  and  Local,  1969  and  1976 


(Millions  of  tons  unless  otherwise  specified) 


Type  of  movement 

1969 

1976 

Total 

160.6 

200.8 

Local 

123.2 

144.5 

As  a  percentage 

of 

total 

76.7 

72.0 

Inbound 

20.7 

29.4 

As  a  percentage 

of 

total 

12.9 

14.6 

Outbound 

16.6 

26.9 

As  a  percentage 

of 

total 

10.4 

13.4 

Source:  U.S.  Army  Corps  of  Engineers,  Waterborne 

Commerce  by  Port  Equivalents,  1969  and  revised  1976. 
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III.  STUDY  APPROACH  AND  METHODS 

The  traffic  demand  study  of  the  Ohio  River  System  consisted  of 
two  major  tasks:  first,  the  identification  and  analysis  of  his¬ 
torical  commodity  flows;  and  second,  projections  of  future  com¬ 
modity  flows.  Included  in  these  tasks  were  the  assessment  of 
historical  and  future  market  demand's  (consumption  base)  and  re¬ 
source  inventories  (production  base)  in  the  PSAs  for  each  of  the  15 
commodity  groups.  Also,  analysis  of  historical  modal  splits  and 
transportation  trends  was  a  major  component  in  the  projection  of 
future  transportation  patterns. 

The  initial  step  undertaken  was  the  identification  of  those 
areas,  within  the  ORB  designated  as  Primary  Study  Areas  (PSAs), 
which  have  been  ultimate  origins  or  destinations  of  waterborne 
movements.  These  PSAs  are  aggregations  of  counties,  either  BEAs  or 
BEA  segments.  For  most  groups,  waterside  BEAs  or  BEA  segments 
included  all  the  ultimate  ORB  origins  or  destinations  for  ORS 
traffic.  However,  coal  (Group  1)  and  grains  (Group  V)  are  shipped 
considerable  distances  by  rail  and  by  truck  to  waterway  transfer 
points  along  the  waterway  and  then  shipped  by  water.  For  these 
groups,  the  PSAs  consist  of  both  waterside  and  non-waterside  BEAs 
and  BEA  segments.  PSAs  were  identified  and  confirmed  through  field 
interviews  and  an  extensive  telephone  survey  of  shippers  and  re¬ 
ceivers  . 

For  each  of  the  15  commodity  groups,  historical  production  and 
consumption,  by  PSA,  either  were  obtained  from  published  sources  or 
were  estimated.  The  sources  of  historical  production  and  consump¬ 
tion  data  include  the  Bureau  of  Mines,  U.S.  Department  of  the 
Interior;  the  Economic  Research  Service  and  Statistical  Reporting 
Service,  U.S.  Department  of  Agriculture;  the  Bureau  of  Economic 
Analysis  and  the  Bureau  of  the  Census,  U.S.  Department  of  Commerce; 
the  U.S.  Department  of  Energy;  the  U.S.  Department  of  Transpor¬ 
tation;  and  state  agencies,  such  as  state  geological  surveys,  crop 
reporting  services,  and  state  commerce  and  transportation  depart¬ 
ments.  In  addition,  data  were  provided  by  various  local  govern¬ 
ment  agencies,  as  well  as  educational  and  research  institutions  in 
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the  ORB.  In  many  cases,  county  estimates  were  made  by  disaggregat¬ 
ing  existing  national,  regional,  or  state  production/consumption 
estimates  on  the  basis  of  such  distribution  factors  as  county 
employment,  earnings,  population,  or  production  capacity.  Many 
industry  associations  and  individual  commodity  producers  also  were 
contacted . 

Table  7  presents  estimates  of  total  production  and  consumption 
in  the  PSAs  for  each  commodity  group  for  the  period,  1969-76.  The 
sources  and  procedures  used  to  determine  production  and  consumption 
estimates  are  outlined  in  each  of  the  commodity  group  reports.  A 
general  overview  and  explanation  of  procedures  are  contained  in  the 
methodology  report. 

Historical  commodity  movements  to  and  from  PSAs  were  estimated 
on  the  basis  of  waterborne  and  rail  shipment  data  provided  by  the 
Corps  of  Engineers.  Information  regarding  truck  movements  was 
inadequate  to  determine  detailed  (inbound,  outbound  and  local) 
historical  truck  shipments.  However,  estimates  of  net  truck  ship¬ 
ments  (outbound  less  inbound  shipments)  were  derived  from  the 
commodity  production  and  consumption  estimates  made  for  each  PSA. 
Total  net  commodity  shipments  by  PSA  are  equal  to  production  minus 
consumption  as  wel.  as  being  equal  to  the  sum  of  net  water,  net 
rail  and  net  truck.  Thus,  net  truck  shipments  could  be  determined 
by  subtracting  net  water  and  rail  shipments  from  total  net  ship¬ 
ments  . 

Estimates  of  historical  commodity  production,  consumption  and 
shipments  were  analyzed  to  determine  factors  affecting  modal 
choice,  and  to  identify  past  trends  and  probable  future  changes  in 
trends.  Explicit  consideration  was  given  to  the  opinions  and 
expert  judgments  of  government  agency  staff  members,  shippers  and 
receivers,  and  professional  researchers  associated  with  education 
and  research  institutions  in  the  ORB.  During  the  course  of  this 
investigation,  more  than  200  field  interviews  were  conducted.  In 
addition,  approximately  400  telephone  interviews  were  conducted. 

Future  production  and  consumption  of  commodity  groups,  by  PSA, 
were  projected  for  the  years  1980,  1990,  2000,  2020  and  2040. 
These  projections  are  presented  in  Table  8.  They  usually  were 
based  on  existing  national  and  regional  projections  developed  by 
Federal  agencies,  and  were  disaggregated  to  PSA  levels  and  adjusted 
on  the  basis  of  field  research.  A  major  aim  of  the  projection 
methodology  was  to  develop  a  set  of  projections  for  each  commodity 
group  that  is  consistent  with  all  other  commodity  group  projec¬ 
tions.  Thus,  DOE  projections  were  the  basis  of  all  energy-related 
commodities;  the  Bureau  of  Mines  was  the  source  of  non-energy, 
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Table  8.  Ohio  River  Basin:  Production,  Consumption  and  Net  Shipments  by  Commodity  Croup, 
Estimated  1976  and  Projected  1980-2040,  Selected  Years 
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Note:  Production  and  consumption  estimates  are  for  areas  in  the  ORB  defined  as  origins  and  destinations  of  waterborne 

ivements.  The  definition  of  areas  varies  by  group, 
a.  Includes  coal  only. 

(Continued)  -- 


c  e 

•H  3 
O  — < 

M  P3 

tT1  •  • 
*0  W  ^ 

U  G  +J  H 

O  10  U  O 

3  4= 
qj  a 
c  m  o  w 
m  o  u  o 
o  a 
u  o  n 

CMC 
W  ’H  CJ  fl 

•h  n  a 

O  w 

c  -  a  o 

M  -M  4J 
OH-O^ 

u  o  c  a 

W  O  O 

c 

•  X  w 

>i  O  O'  ' 

•h  O  O  V) 

C  M  rH  o 

o  w 

-  T3  O 
in  m  o  <y  • 

C  3  O  M 
»w  J  O' 
O  rH  a 

43  3  *h  T3 
>i  V)  3  C 

o  a  3 

V)  TJ 

•h  -  in 
rf  3  w  — t 
e  cr  4J  -n  . 

n  h  o  o 


O  CJ  M  H 

jr.  in  a  *j  • 

3  <D  O 
C  M  O 

*  3  o 

c  trx  m 
M  C  F.  XI 
0  3  3  3 
U  E  -<  > 

in  in  in  in 
O  'J  O 

73  73  73  *3  1 

3  3  3  3 

U  O  U  U 
C  C  C  C 


Q>  •  O  > 

C  E  3  O 
O'  3  3  O' 

<0  C  0 
E  4)  M  TJ 
t>  a  c 

-  J3  fO 
l;  ><  > 

J  f-*  u  v 

•H  O  D  C 
C  E  C  <D 
(0  *H  £ 

4->  TJ  JC  O 
•H  C  O  > 

4-J  3  3  O 

E  M 

-  m  a 

rl  O  ^  £ 

<y  a  o  -h 

.*  a  u 

O  O  -H  >i 

•h  u  m  o 

C  v  3 

-  U  M 
*£  5)  11 
O  3  r-«  u 
C  C  CM! 

•H  -H  3 
N  E  - 
3  W  73 
«.H  4J  C 
•O  to  U  d 
to  3 
<D  im  03  •* 

rt  O  O  W 
M  CT* 

'  w  a  <o 

M  *J  *H 
OJ  O  >i  V) 

a  3  m 
a^  o  •* 
o  o  c  • 

U  M  H  u  • 

ax  <u  c 

-  u  c  o 

£  >«  O  *H 

3uE  **J  o 
co  to  a  c 

•HE  •■•ME  M 
.  6  -H  W  U  3 

IJ  3  M  ■*->  3  W 

ch  aoT)  c  •  w 

G)  3  3  O  0£  t 

£  73  73  M  U  -*J  4J 

o  c  o  a  3o 

DOOM  <-«  0  -h 

a  — <  o  m  u 
o  ^  E  o  -m  tr>  o 

C  O  3  *H  O  0  W 

/fl.*j~»3U*J-‘Jtn 

-H  o  E  c  < 

*j  E  t;  o  73  £  o 

M  o  E  c  3  O  C 

O  >*  U  3  G  M  3 

a  m  73  ^  mr 

o  t)  <u  E  E  a  -H 
■O  E  c  3  O 

c<-*foooc<-*?: 

O  M  u  -H  O  o 

a  o  -h  o  *  • 

<y  V)  M  M  O  tt 

e  d  u  x  u  u 

^x:co<y34l-*-> 
h  *j  a  m  a  73  m 

cr  O  c  <d 

V)  M  C  V)  W  M  043 

g  d  a  o  i!  ax  0 

30  £3  O  CC 

3  3  3  3^* 

»— ♦  *— 4  »  r—t  O  VJ 

OUEUO.M<rt" 

cc3cco*J 

H  H  'H  H  H  h  4  u 

0  5 

.  .  . 0 

o  O  X  H  ri-«  00 

r. 


-23- 


nonferrous  mineral  and  ore  projections;  the  U.S.  Department  of 
Agriculture  was  the  source  of  grains  projections,  as  well  as  some 
components  of  chemical  fertilizer  and  feed  and  food  product  pro¬ 
jections;  and  projections  of  economic  activity  by  industry  by  the 
Bureau  of  Economic  Analysis  for  OBKRS  Projections  were  used  for  the 
remaining  commodities.  Table  9  summarizes  the  methods  and  sources 
used  to  project  future  production  and  consumption  levels. 

Projections  of  a  commodity  group,  or  of  a  commodity  within  a 
group,  were  often  used  as  a  basis  for  projecting  other  commodity 
groups.  Thus,  projections  of  iron  and  steel  production  were  the 
basis  for  projections  of  metallurgical  coal  consumption  and  the 
projections  of  lime  used  as  flux  in  the  production  of  steel. 
Specific  sources  and  procedures  used  in  the  projections  of  the 
production  and  consumption  of  commodity  groups  and  individual 
commodities  are  listed  in  the  individual  commodity  group  reports 
Table  10  illustrates  these  interrelationships. 

Projections  of  commodity  shipments,  receipts  and  modal  splits 
were  based  on  projections  of  production  and  consumption,  by  PSA,  on 
1976  traffic  patterns  and  on  past  trends.  Adjustments  were  made  to 
reflect  the  judgments  of  industry  experts  and  the  stated  intentions 
of  individual  firms.  The  1976  waterborne  traffic  movements  were 
verified  through  an  extensive  survey  performed  for  the  Corps  of 
Engineers.  Waterborne  commerce  data  for  earlier  years  were  less 
reliable,  thereby  requiring  relatively  heavy  reliance  on  interviews 
with  industrial  shippers  and  recovers  to  identify  past  shifts  in 
t  rends . 

Projections  of  waterborne  shipments  and  receipts  were  distri¬ 
buted  among  BEA-to-BEA  links  on  the  basis  of  historical  (1976) 
distributions,  adjusted  according  to  information  acquired  through 
interviews  conducted  during  the  course  of  the  study.  For  each 
BEA-to-BEA  link,  further  distributions  were  made  among  PE  links. 
These  distributions  also  were  based  on  historical  (1976)  distri¬ 
butions.  When  industry  sources  indicated  likely  future  shifts  in 
the  historical  distribution  among  PE-to-PE  links,  appropriate 
>  adjustments  were  made. 
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IV.  STUDY  FINDINGS  AND  CONCLUSIONS 


Through  the  year  2000,  total  ORS  waterborne  commerce  is  ex¬ 
pected  to  have  an  average  annual  increase  of  2.2  percent  (Table 
11).  This  rate  of  increase  will  decline  during  the  period 
2000-2040,  when  an  average  annual  increase  of  only  0.7  percent  is 
expected . 

Traffic  in  ores  and  minerals  is  projected  to  have  the  highest 
rate  of  future  change,  closely  followed  by  nonferrous  metals  and 
alloys,  nec.,  and  manufactured  products,  nec.  Most  of  the  in¬ 
creases  in  ores  and  minerals  are  projected  to  be  inbound  movements. 
Of  the  15  groups,  Ohio  River  Basin  consumption  of  ores  and  minerals 
is  projected  to  increase  at  the  most  rapid  rate,  thereby  prompting 
these  movements.  The  growth  in  ore  and  mineral  consumption  is 
primarily  due  to  increased  demand  for  alumina. 

The  growth  in  nonferrous  metals  and  alloys  ORS  waterborne 
movements  is  expected  to  be  the  result  of  increased  production  in 
the  ORB.  Of  the  15  commodity  groups,  the  production  of  nonferrous 
metals  and  alloys  is  expected  to  increase  most  rapidly,  prompting 
increases  in  outbound  shipments.  Of  the  nonferrous  metals,  primary 
aluminum  metal,  aluminum  mill  and  foundry  products  will  account  for 
most  of  the  increase  in  Group  VII  production. 

While  waterborne  movements  of  most  commodity  groups  are  pro¬ 
jected  to  increase  during  the  projection  period,  movements  of 
petroleum-related  groups  (Group  II  --  petroleum  fuels,  Group 
III  --  crude  petroleum,  Group  XI  --  petroleum  products,  nec.)  are 
projected  to  decline,  as  are  the  production  and  consumption  of 
these  groups. 

Total  inbound  waterborne  shipments  to  the  ORS  are  projected  to 
increase  at  an  average  annual  rate  of  3.1  percent  through  2000,  and 
at  an  average  annual  rate  of  1.8  percent  between  2000  and  2040 
(Table  12).  A  significant  portion  of  this  increase  will  result 
from  increases  in  inbound  shipments  of  coal  (although  most  coal 
shipments  will  continue  to  be  local). 


Table  11.  Oaio  River  System:  Total  Waterborne  Commerce  by  Commodity  Group, 
Estimated  1976  and  Projected  1980-2040,  Selected  Years 
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Total  outbound  waterborne  shipments  from  the  ORS  are  projected 
to  increase  at  an  average  annual  rate  of  2.3  percent  between  1976 
and  2000,  and  then  to  remain  at  a  fairly  stable  level  (Table  13). 
The  level  of  outbound  shipments  between  2000  and  2040  in  three 
groups  (Groups  I,  II  and  XI)  are  expected  to  decrease,  but  most  of 
these  decreases  will  be  offset  by  increases  in  the  other  groups. 

Local  waterborne  shipments  within  the  ORS  are  expected  to 
increase  from  144.5  million  tons  in  1976  to  271.1  million  tons  in 
2040.  Most  of  this  increase  will  be  in  local  coal  traffic,  which 
is  projected  to  increase  by  92  million  tons  during  the  period 
(Table  14). 

In  the  following  sections,  findings  of  each  of  the  15  com¬ 
modity  group  studies  are  summarized.  Discussion  of  production  and 
consumption  is  centered  on  trends  in  the  PSAs  of  each  group  and  the 
impacts  on  waterborne  transportation  in  the  ORS.  Historical  and 
future  estimates  of  production  and  consumption  levels,  by  BEA  and 
by  commodity  group,  are  presented  in  the  appendices,  as  are  the 
BEA-to-BEA  flows  for  each  group.  Also  contained  in  the  appendices 
are  projections  of  commodity  flows  through  each  of  the  lock  and 
dams  within  the  ORS. 


A.  Coal  and  Coke 

Group  I,  coal  and  coke,  consists  of  various  grades  and  types 
of  coal,  as  well  as  coke,  a  semi-refined  product  made  from  coal. 
As  the  most  important  commodity  group  moving  in  the  Ohio  River 
System  (ORS),  Group  I  accounted  for  58  percent  of  all  waterborne 
traffic  in  the  ORS  in  1976. 

The  individual  commodities  and  products  included  in  Group  I 

are : 


Waterborne 
Commerce 
Statistics 
Code  (WCSC) 

1121 


Commodity/Product 

Coal  and  lignite 

Coke,  including 
petroleum  coke 


2920 


Source:  Robert  R.  Nathan  Associates,  Inc 


Table  14.  Ohio  River  System:  Local  Waterborne  Commerce  by  Commodity  Group, 
estimated  1976  and  Projected  1930-y040,  Selected  Years 
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3313  Coke  (coal  and 

petroleum  pitches  and 
asphalts,  naphtha  and 
solvents ) 


Coal  and  lignite  (WCSC  1121)  accounted  for  almost  all  of  the 
waterborne  Group  1  movements.  In  the  ORS  hinterland,  coke  is 
generally  used  at  the  site  of  production  or  is  transported  via  rail 
to  its  location  of  use.  Therefore,  coke  (WCSC  2920)  accounted  for 
only  477.5  thousand  tons,  or  less  than  1  percent  of  Group  I  water¬ 
borne  movements  in  1976.  The  products  in  WCSC  category  3313  are 
foreign  trade  elements  of  coal  and  coke.  There  were  no  recorded 
movements  of  these  products  in  the  ORS  during  the  1969-76  period. 
No  movements  of  WCSC  3313  products  are  expected  in  the  future. 

Between  1969  and  1976,  local  movements  accounted  for  between 
85  and  88  percent  of  Group  I  waterborne  traffic  in  the  ORS.  Local 
waterborne  Group  1  traffic  increased  from  77.1  million  tons  in  1969 
to  101.3  million  tons  in  1976,  an  average  annual  increase  of  4.0 
percent.  Inbound  and  outbound  waterborne  movements  of  Group  I 
commodities  exhibited  a  slightly  different  pattern.  Inbound  water¬ 
borne  Group  I  shipments  increased  dramatically,  growing  from  7.8 
thousand  tons  in  1969  to  2.6  million  tons  in  1976.  However,  in¬ 
bound  shipments  represented  less  than  3  percent  of  Group  1  water¬ 
borne  movements.  Outbound  shipments  increased  from  9.9  million 
tons  in  1969  to  12.6  million  tons  in  1976,  an  average  annual  in¬ 
crease  of  3.5  percent.  Outbound  shipments  accounted  for  between  10 
and  13  percent  of  Group  1  waterborne  shipments  in  the  1969-76 
period. 

The  largest  shippers  of  waterborne  Group  1  movements  in  the 
ORS  hinterland  in  1976  were  BEAs  66  (Pittsburgh),  65  (Clarksburg), 
55  (Evansville)  and  52  (Huntington).  Together,  these  BEAs  ac¬ 
counted  for  88  percent  of  all  Group  I  waterborne  shipments.  Most 
shipments  were  made  to  destination  points  close  to,  or  actually  in, 
the  BEAs  of  their  origination. 

Coal  and  lignite  have  three  major  uses  as  inputs  into  the 
production  of  other  products.  The  primary  use  of  coal,  accounting 
for  approximately  three-fourths  of  domestic  coal  consumption,  is  as 
an  input  to  the  production  of  electricity.  Metallurgical  usages  of 
coal  include  the  production  of  coke  for  pig  iron  production,  the 
manufacture  of  calcium  carbide,  the  reduction  of  ferroalloys, 
nonferrous  smelting  and  processing  and  the  burning  of  lime.  These 
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usages  account  tor  approximately  13  percent  ot  domestic  coal  con¬ 
sumption.  The  remaining  10  percent  ot  coal  is  consumed  by  such 
uses  as  private  electricity-generation,  railroad  and  bunker  fuel, 
space  heating,  and  various  industrial  processes. 

The  consumption  of  coal  in  the  PSAs  increased  at  an  average 
annual  rate  ot  6.3  percent  during  the  period  1069-76,  from  127.1 
million  tons  in  1969  to  194.  b  million  tons  in  1976.  This  growth 
was  stimulated  almost  entirely  by  the  increased  consumption  of  coal 
by  electric  utilities  and  industrial  users.  Consumption  ot  metal¬ 
lurgical  coal  by  coke  plants  decreased  during  the  period  because  of 
underutilization  of  capacity  in  the  iron  and  steel  industry.  Other 
consumption  of  coal  showed  only  moderate  increases. 

Coal  consumption  by  the  electric  utilities  in  the  PSAs  in¬ 
creased  at  a  rate  of  7.7  percent  during  1969-76.  In  1976,  the  PSAs 
accounted  for  over  37  percent  of  the  coal  used  by  the  electrical 
utility  industry  in  the  United  States.  This  was  up  f l om  approxi¬ 
mately  23  percent  in  1969.  In  terms  of  the  absolute  quantities  of 
steam  coal  consumed,  BEA  66  (Pittsburgh)  was  by  tar  the  largest  in 
1976.  Second  in  the  consumption  of  coal  in  electricity  generation 
was  BEA  52  (Huntington).  BEAs  62  (Cincinnati)  and  55  (Evansville) 
were  also  substantial  consumers  of  steam  coal.  The  largest  con¬ 
sumers  of  coal  for  electricity  generation  are  those  PSAs  with  large 
population  and/or  substantial  industry. 

The  demand  for  coal  by  coke  plants  in  the  PSAs  follows  the 
demand  for  coke  by  the  iron  and  steel  industry.  Overall  consump¬ 
tion  of  coal  by  coke  plants  fell  from  21  million  tons  in  1969  to 
slightly  less  than  17  million  tons  in  1976.  Within  the  PSAs,  the 
greatest  consumption  of  metallurgical  coal  occurred  in  BEA  66 
(Pittsburgh),  where  more  than  13  million  tons  of  metallurgical  coal 
was  consumed  in  1976.  Other  major  consuming  areas  of  metallurgical 
coal  are  BEAs  62  (Cincinnati)  and  52  (Huntington),  whose  combined 
total  consumption  in  1976  was  only  21.0  percent  of  the  PSAs'  metal¬ 
lurgical  coal  consumption. 

The  consumption  characteristics  of  Group  1  commodities  and 
products  may  be  divided  into  three  broad  categories:  economic, 
institutional  and  technological. 

The  consumption  of  steam  coal  is  a  product  of  shifting  re¬ 
lative  prices  of  energy  fuels,  new  technologies  and  environmental 
concerns.  The  demand  for  steam  coal  is  a  derived  demand.  As  such, 
the  economic  characteristics  of  steam  coal  usage  are  determined  by 
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the  nature  of  the  iemand  tor  electricity;  the  short-run  substitu¬ 
tion  possibilities  among  fossil  fuels;  the  long-run  substitutabil¬ 
ity  of  alternative  fuels  t . > r  electricty  generation;  and  possible 
alterations  in  the  physical  form  ol  coal,  such  as  gasification  and 
1 1 quc  f  act  t  on . 

There  are  three  technical  elements  whuh  influence  steam  coal 
consumption.  These  are  the  content  ot  ash  in  coal,  the  sulfur 
content,  and  the  calorific,  or  heat  value,  of  coal.  To  generate  a 
given  level  of  electricity,  boilers  are  designed  to  use  coal  ranked 
at  a  given  Btu  content.  A  drastii  difference  between  the  Btu 
content  specified  by  boiler  design  and  that  of  the  coal  actually 
burned  will  result  in  a  tostly  reduction  of  boiler  efficiency. 
Excessive  amounts  of  ash  also  reduce  efficiency  in  a  steam  boiler. 

Several  institutional  characteristics  of  coal  use  influence 
steam  coal  consumption.  The  most  important  at  this  time  are  En¬ 
vironmental  Protection  Agency  (ERA'  regulations  regarding  sulfur 
dioxide  emissions  which  influence  the  demand  for  high  sulfur  coal, 
dthet  institutional  factors  include  the  ownership  of  reserves,  the 
distinction  between  contract  and  spot  markets,  and  coal  conversion 
po li<  l es . 

The  demand  for  metallurgical  dial  is  also  a  derived  demand, 
dependent  on  the  demand  for  coke.  I  he  levels  of  sulfur,  ash,  and 
volatile  content  determine  whether  a  certain  coal  is  acceptable  to 
coke  professing.  Virtually  all  metallurgical  coal  is  consumed  in 
the-  production  ot  coke.  Hie  demand  for  coke,  in  turn,  is  dependent 
on  the  demand  tor  the  products  which  use  coke  in  production  pro¬ 
cesses.  More  than  ‘(0  percent  of  all  coke  is  utilized  by  the  steel 
industry.  Thus,  the  demand  for  steel  is  the  overriding  determinant 
of  the  amount  of  coke  consumed. 

Developments  in  the  technology  of  steelmaking  have  resulted  in 
a  dec  reuse  in  the  amount  of  coke  used  per  ton  of  pig  iron  produced, 
uthet  heat -prodm  i  tig  inputs,  such  as  fuel  oil  and  natural  gas,  are 
used  incieasingly  in  blast  lurnaces  to  augment  the  heat  produced  by 
cokes  1  be  advent  of  the  electric  arc  furnace,  in  which  the  gene¬ 
ration  it  heat  is  provided  solely  by  electricity,  has  eliminated 
the  need  for  cuke  in  a  small  but  glowing  proportion  of  U.S.  steel 
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open  trade  in  metallurgical  coal.  EPA  regulations  governing  sulfur 
and  particulate  emissions  have  caused  consumers  of  metallurgical 
coal  to  compete  for  the  lower  sulfur  coals  on  the  market. 

Production  of  non-metallurgical  coal  experienced  only  moderate 
growth  in  the  PSAs  between  1969-76.  Production  increased  from 
419.2  million  tons  in  1969  to  437.0  million  tons  in  1976,  an 
average  annual  rate  of  0.6  percent.  The  PSAs'  1976  coal  production 
represented  almost  65  percent  of  national  production.  Underground 
production  in  the  PSAs  decreased  by  2.2  percent  yearly,  while 
surface  and  auger  production  increased  at  a  rate  of  5.4  percent 
annually.  The  three  BEAs  which  historically  have  been  the  pre¬ 
dominant  producers  in  the  ORB  remained  so  during  the  period,  but 
their  share  of  total  PSA  production  decreased.  BEAs  66  (Pitts¬ 
burgh),  52  (Huntington)  and  55  (Evansville)  accounted  for  63  per¬ 
cent  of  non-metallurgical  coal  production  in  1976. 

Production  of  metallurgical  grade  coal  in  the  PSAs  during  the 
period  1969-75  decreased  at  a  rate  of  1.2  percent  annually.  Total 
production  fell  from  nearly  75  million  tons  in  1969  to  nearly  70 
million  tons  in  1975.  A  locational  shift  in  production  occurred 
during  this  time  period,  with  production  decreasing  dramatically  in 
those  BEAs  where  relatively  high  sulfur  coal  was  mined.  BEAs  66 
(Pittsburgh)  and  52  (Huntington)  were  the  largest  producers  of 
metallurgical  grade  coal.  Together,  they  accounted  for  49.4  mil¬ 
lion  tons  or  70.8  percent  of  all  PSA  production  in  1975.  The  only 
other  large  producer  of  metallurgical  coal  was  BEA  51  (Bristol), 
which  accounted  for  16.5  percent  of  production  in  1975. 

The  supply  of  coal  is  determined  by  such  economic  charac¬ 
teristics  as  the  prices  paid  for  coal,  prices  of  coal  substitutes, 
mining  productivity,  and  capital  and  labor  costs  which  influence 
the  cost  of  mining.  Among  the  factors  determining  mining  cost  and 
productivity  are  mine  size  and  geology,  specifically  depth,  thick¬ 
ness  and  uniformity  of  coal  in  underground  mining,  and  slope  and 
overbui  len  in  surface  mining.  Institutional  factors,  such  as 
Federal  laws  and  regulations,  and  the  unionization  of  the  work 
force,  impact  on  coal  production.  Most  of  these  institutional 
impacts  are  negative;  that  is,  they  tend  to  reduce  production  by 
increasing  mining  costs  and  coal  prices. 

Consumption  of  coal  in  the  PSAs  during  the  next  t>0  years  is 
forecast  to  grow  at  a  much  slower  rate  than  in  the  past.  Between 
1976  and  1990,  consumption  of  Group  I  commodities  is  expected  to 
grow  at  an  annual  rate  of  1.8  percent;  increasing  from  194.6  mil¬ 
lion  tons  in  1976  to  216.8  million  tons  in  1980  to  268.9  million 
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tons  in  1990.  Consumption  is  expected  to  slow  in  the  later  years 
of  the  projection  period,  reaching  a  level  of  606.6  million  tons  in 
2040.  The  growth  in  consumption  will  occur  largely  due  to  consump¬ 
tion  by  electric  utilities  and  other  uses  of  non-metallurgical 
coal.  Metallurgical  coal  consumption  is  expected  to  decline 
through  the  next  20  years  and  to  increase  after  the  year  2000. 

Production  of  coal  in  the  PSAs  is  projected  to  increase  at  a 
rate  of  2.6  percent  per  annum  between  1976  and  1990  and  at  1.5 
percent  annually  for  the  entire  projedion  period  1976-2040.  These 
accelerated  production  rates  are  due  to  the  increased  level  of 
demand  for  coal  and  to  the  limited  ability  of  western  coal  to  make 
inroads  into  the  market  areas  of  the  PSAs  prior  to  2000.  Produc¬ 
tion  within  the  PSAs  will  increase  from  437  million  tons  in  1976 
to  627  million  tons  in  1990  up  to  1.1  billion  tons  in  the  year 
2040.  By  1990,  the  PSAs’  share  of  U.S.  coal  production  is  expected 
to  decline  to  57  percent. 

Over  half  of  the  coal  shipped  in  the  United  States  is  moved  by 
rail.  Waterway  movements  of  coal  account  for  less  than  20  percent 
of  shipments.  Other  modes  of  transportation  by  which  coal  is  moved 
include  truck.  Great  Lakes  carriers,  tidewater  movments,  and  tram¬ 
ways  and  private  railroads. 

Rail  movements  of  Group  I  commodities  in  the  PSAs  totaled  over 
463  million  tons  in  1976.  Outbound  rail  movements  amounted  to  261 
million  tons  of  this  total.  Local  movements,  amounting  to  192 
million  tons,  were  generally  flows  from  land-locked  mining  areas  to 
transshipment  facilities  on  the  waterway  for  final  shipment  to  PSA 
consumers.  Particularly  large  rail  movements  of  coal  occurred  in 
BEAs  52  (Huntington),  55  (Evansville),  and  66  (Pittsburgh). 

Waterway  movements  of  Group  I  commodities  were  relatively 
important  only  in  those  BEAs  where  consumption  takes  place  near  the 
waterway.  A  total  of  11b. 5  million  tons  of  coal  and  coke  were 
shipped  on  the  ORS  in  1976.  Local  movements,  amounting  to  101.1 
million  tons,  were  the  most  important  Group  I  waterway  flows.  Most 
of  the  waterborne  movements  of  coal  tend  to  originate  from  or  be 
destined  for  BEAs  66  (Pittsburgh),  65  (Clarksburg),  62  (Cincin¬ 
nati),  52  (Huntington),  and  51  (Bristol). 

In  moving  coal,  the  choice  of  mode  usually  is  determined  by 
the  length  of  the  haul  and  the  loading  and  unloading  facilities  at 
the  points  of  production  and  consumption,  as  well  as  the  relative 
cost  of  the  possible  modes.  Some  of  the  most  important  factors 
influencing  the  choice  of  rail  as  a  mode  to  move  coal  are  unit 
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train  rates,  the  general  disrepair  of  substantial  amounts  of  track, 
and  periodic  shortages  of  hopper  cars  and  other  equipment.  Barge 
is  often  chosen  as  a  mode  for  transporting  coal  in  a  line-haul  of 
200  miles  or  more;  at  such  distances  barge  proves  to  be  the  least 
expensive  mode  of  transport.  Truck  transportation  of  coal,  the 
most  costly,  and  yet  the  most  flexible  of  all  the  modes,  is  the 
most  efficient  for  short-distance  hauls. 

In  general,  the  factors  affecting  modal  choices  for  coal 
transport  are  the  physical  structure  and  location  of  the  trans¬ 
portation  network  in  relation  to  production  and  consumption  areas 
and  relative  transport  cost. 

The  modal  split  of  the  PSAs  is  not  expected  to  shift  markedly 
in  the  future.  Rail  is  expected  to  remain  the  dominant  mode  for 
shipping  coal  and  coke;  water  is  expected  to  be  the  second  most 
important  mode.  Between  1976  and  2000,  waterway  flows  are  pro¬ 
jected  to  increase  75  percent  over  1976  levels,  reaching  183.5 
million  tons  in  1990  and  204.2  million  tons  in  2000.  The  growth 
rate  of  waterway  coal  shipments  is  expected  to  decrease  slightly  in 
the  following  decades  as  alternative  sources  of  energy  are  de¬ 
veloped,  and  as  pipeline  transmission  of  liquefied  or  gasified  coal 
replaces  some  waterway  transport.  The  projected  waterway  movements 
of  coal  in  the  0RS  are  228  million  tons  and  254  million  tons  in 
2020  and  2040,  respectively. 

During  the  projection  period,  inbound  shipments  of  coal  are 
expected  to  increase  rapidly  as  western  coal  begins  to  move  into 
the  PSAs.  However,  most  of  this  increase  probably  will  not  begin 
until  the  mid  1980s.  Outbound  waterborne  movements  of  coal  are 
expected  to  fluctuate  while  local  movements  are  projected  to  in¬ 
crease  steadily  from  101  million  tons  in  1976,  to  148.2  million 
tons  in  1990,  to  193.5  million  tons  in  2040. 

B .  Petroleum  Fuels 

Group  II,  petroleum  fuels,  consists  of  six  major,  relatively 
high-gravity  petroleum  liquids  derived  from  crude  oil  refining. 
Gasoline,  jet  fuel,  distillate  fuel  oil,  and  residual  oil  account 
for  nearly  all  of  Group  II  waterborne  shipments.  Also  included  in 
the  group  are  kerosine  and  liquefied  petroleum  and  other  gases. 

Motor  gasoline  and  jet  fuels  are  used  almost  exclusively  in 
activities  directly  related  to  transportation,  including  highway, 
agricultural,  aviation  and  marine  uses. 
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Distillate  fuel  oil  is  a  general  classification  of  petroleum 
fuel  consisting  of  fuel  oils  and  diesel  fuels.  About  one-half  of 
distillate  fuel  oil  is  consumed  by  the  residential-commercial 
sector  for  heating,  nearly  40  percent  by  the  transportation  sector, 
and  most  of  the  rest  by  the  industrial  sector. 

Consumption  of  petroleum  fuel  in  the  PSAs  was  estimated  at 
47.6  million  tons  in  1976,  approximately  6.1  percent  of  national 
consumption.  During  the  period  1969-76,  consumption  of  petroleum 
fuels  in  the  PSAs  increased  30  percent  compared  to  26  percent  for 
the  Nation  as  a  whole.  Gasoline,  distillate  fuel  oil  and  residual 
fuel  oil  accounted  for  94  percent  of  total  petroleum  fuel  consump¬ 
tion  in  the  PSAs  in  1976.  Consumption  was  fairly  equally  distri¬ 
buted  among  14  PSAs,  with  the  exceptions  of  BEA  66  (Pittsburgh), 
which  alone  accounted  for  25  percent,  and  BEAs  65  (Clarksburg),  68 
(Cleveland),  and  115  (Paducah),  which  together  accounted  for  3.5 
percent . 

Unlike  the  rapidly  increasing  consumption,  production  of 
petroleum  fuels  at  refineries  in  the  PSAs  <1  id  not  increase  signif¬ 
icantly  in  the  past  decade.  Production  remained  nearly  constant  at 
around  14  million  tons  annually  from  1969  to  1973  and  then  rose 
slightly  to  about  16  million  tons  by  1975  and  1976.  National 
production  rose  steadily  from  498  million  tons  in  1969  to  635 
million  tons  in  1976,  with  only  a  short  setback  in  1974  after  the 
Arab  oil  embargo.  The  BEAs  producing  the  largest  amounts  of  petro¬ 
leum  fuels  were  BEAs  52  (Huntington)  and  55  (Evansville). 

Demands  for  petroleum  fuels  are  dependent  on  population, 
income,  technology,  and  the  prices  of  substitute  fuels.  In  addi¬ 
tion,  the  use  of  particular  fuels  is  influenced  by  special  factors, 
such  as  the  effect  of  automobile  ownership,  size,  and  fuel  effic¬ 
iency  on  gasoline  consumption.  Future  demand  for  petroleum  fuels 
will  also  be  affected  by  supplies  of  crude  oil  and  the  effective¬ 
ness  of  planned  national  energy  conservation.  In  the  PSAs,  con¬ 
sumption  of  petroleum  is  projected  to  follow  past  trends  and  in¬ 
crease  rapidly  until  1990  and  then  decline  in  absolute  amounts  by 
2000.  The  average  annual  growth  rates  are  estimated  to  be  1.62 
percent  for  1976  to  1990  and  (0.34)  percent  over  the  entire  period 
1976-2040.  BEA  66  (Pittsburgh)  will  continue  to  be  the  major 
consuming  area,  while  BF.As  68  (Cleveland),  65  (Clarksburg),  and  115 
(Paducah)  will  remain  the  smallest  consumers. 

Projections  of  production  of  petroleum  fuels  in  each  BEA  are 
based  on  the  same  growth  rates  as  projected  consumption  of  crude 
oil  in  the  BF.As  as  developed  in  the  Crude  Petroleum  (Group  111) 
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Report.  Production  is  projected  to  grow  at  a  rate  of  3.17  percent 
per  year  from  1976  to  1990  and  to  decline  thereafter  at  accelerat¬ 
ing  rates  as  a  result  of  limited  domestic  crude  oil  and  high  import 
prices.  Projected  production  in  the  PSAs  is  10.2  million  tons  in 
2040,  a  decline  of  0.69  percent  per  year  for  1 976-2040. 

The  most  common  mode  of  transportation  for  petroleum  fuels  in 
the  United  States  is  pipeline  because  of  its  timeliness  and  low 
cost.  Pipeline  is  also  the  predominant  mode  in  the  0RS,  but  water¬ 
borne  shipments  are  relatively  more  common  there  than  elsewhere  in 
the  Nation  because  of  the  availability  of  convenient  river  systems. 
Generally  water  transport  is  used  in  those  areas  which  do  not  have 
product  pipeline  connections. 

A  new  pipeline  connecting  Terre  Haute  and  Louisville  was 
completed  in  1977,  reducing  water  transport  between  those  areas  and 
creating  a  cost  advantage  in  the  ORB  for  fuel  produced  in  Illinois 
over  those  imported  from  the  Gulf  Coast.  However,  because  of  this 
large  investment  required  in  constructing  pipeline  and  the  antici¬ 
pated  future  decline  in  production  and  consumption,  no  further 
additions  to  pipeline  are  forecast  for  the  ORB.  Therefore,  except 
for  the  near  term  shifts  associated  with  1977  pipeline,  no  changes 
in  the  modal  split  are  projected  through  2040. 

Although  net  shipments  of  all  modes  of  transportation  are 
projected  to  increase  slightly,  by  0.72  percent  per  year,  from  1976 
to  1990,  net  waterborne  shipments  are  expected  to  decrease  by  5.65 
percent  per  year,  principally  because  of  reduced  inbound  water 
traffic.  Local  waterborne  shipments  are  projected  to  nearly  double 
in  this  period.  Gross  waterborne  shipments  are  projected  to  in¬ 
crease  from  20.9  million  tons  in  1976  to  28.3  million  tons  in  2000 
and  then  decline  to  15.8  million  tons  by  2040. 

C .  Crude  Petroleum 

Group  III  is  composed  of  a  single  commodity,  crude  petroleum, 
which  is  not  significant  in  waterborne  transport  in  the  ORS,  now  or 
in  the  future.  Light  crude  produces  a  larger  proportion  of  valu¬ 
able  fuels  than  heavy  crude,  but  this  distinction  does  not  affect 
transport  considerations.  Likewise,  the  analysis  does  not  distin¬ 
guish  between  high  sulfur  and  low  sulfur  crudes  even  though  the 
high  sulfur  crude  requires  special  pollution  control  equipment, 
because  the  ORB  has  an  excess  of  this  capacity . 

Crude  petroleum  is  consumed  by  oil  refineries.  In  the  PSAs, 
crude  oi L  is  consumed  in  BEAs  55  (Evansville),  64  (Columbus),  and 
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66  (Pittsburgh).  Total  consumption  in  the  PSAs  increased  from  1.4 
million  tons  in  1969  to  1.9  million  tons  in  1976.  Total  U.S. 
consumption  increased  at  approximately  the  same  rate  from  578 
million  tons  to  746  million  tons  in  the  same  period,  such  that  the 
ORB's  share  of  national  consumption  was  less  than  one-half  of  one 
percent  throughout. 

Demand  for  crude  oil  is  derived  from  demand  for  petroleum 
products  such  as  motor  gasoline,  jet  fuels,  and  heating  oils. 
Demand  for  these  products  is  dependent  on  factors  such  as  income, 
population,  prices  of  alternative  energy  forms,  the  availability  of 
substitutable  resources,  and  technology.  In  the  long  run,  the 
depletion  of  worldwide  oil  reserves  and  the  resulting  effect  on 
fuel  prices  and  economic  growth  will  have  a  strong  negative  impact 
on  consumption  of  crude  oil . 

Production  of  crude  oil  in  the  PSAs  is  limited  by  available 
reserves.  During  the  period  1969-76,  production  declined  from  a 
high  of  4.5  million  tons,  in  1969,  to  a  low  of  2.2  million  tons  in 
1976.  BEA  55  (Evansville)  accounted  for  97  percent  of  total  PSA 
production,  with  the  remainder  in  BEAs  64  (Columbus)  and  66  (Pitts¬ 
burgh).  Oil  reserves  in  the  PSAs  are  expected  to  decline  in  the 
future,  although  higher  prices  for  crude  oil  should  encourage 
reopening  of  old  wells,  more  exploration,  and  the  development  of 
new  technologies  to  improve  drilling  efficiency. 

In  the  PSAs,  crude  petroleum  consumption  by  refineries  is 
projected  to  increase  rapidly  in  the  near  term  from  1.9  million 
tons  in  1976  to  more  than  2.6  million  tons  in  1980  as  a  result  of 
increasing  demand  for  and  prices  of  petroleum  fuels  and  products. 
In  subsequent  decades,  however,  consumption  of  crude  petroleum  is 
expected  to  decline,  falling  to  0.8  million  tons  by  2040,  as  the 
negative  effects  of  high  oil  prices  on  petroleum  fuels,  the  lower 
supply  of  crude  oil  in  the  PSAs,  and  the  availability  of  new  energy 
sources  become  important  factors. 

Gross  waterborne  shipments  of  crude  petroleum  in  the  ORS 
declined  from  6.6  million  tons  in  1969  and  nearly  8  million  tons  in 
1971  to  only  0.7  million  tons  in  1976.  The  decline  was  partly  due 
to  lower  crude  oil  production  in  the  PSAs  but  primarily  because  of 
the  development  of  a  more  extensive  pipeline  system  for  local 
deliveries.  Pipelines  have  virtually  replaced  barge  transport  of 
crude  oil  for  local  shipments  within  the  ORB  because  of  their 
convenience,  reliability  and  cost  savings.  In  1976,  waterborne 
shipments,  all  of  which  were  inbound,  totaled  664.5  thousand  tons, 
while  net  pipeline  (including  truck)  shipments  were  938.1  thousand 
tons . 
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Because  of  the  high  cost  of  pipeline  construction,  and  declin¬ 
ing  petroleum  resources  in  the  PSAs,  it  is  expected  that  no  addi¬ 
tional  pipelines  will  be  built.  In  projecting  waterborne  ; hip- 
ments,  it  was  assumed  that  there  will  be  no  change  in  the  present 
modal  split.  Net  waterborne  shipments  (all  inbound)  in  the  ORS 
will  increase  by  1.57  percent  per  year  from  1976  to  1990  and  de¬ 
crease  by  an  average  1.02  percent  per  year  for  the  period  1976  to 
2040. 


D.  Aggregates 

Group  IV,  aggregates,  consists  of  construction  and  industrial 
materials,  including  sand  and  gravel,  building  stone,  and  flux.  In 
1969-76,  aggregates  accounted  for  13.2  percent  of  ORS  waterborne 
traffic.  Most  of  these  shipments  were  local.  Nearly  all  water¬ 
borne  shipments  of  aggregates  were  in  one  of  two  categories  of 
products,  sand,  gravel,  and  crushed  rock  or  limestone  flux.  Marine 
shells  and  building  stone,  although  classified  as  aggregates,  are 
not  used  or  shipped  in  sufficient  amounts  to  warrant  being  included 
in  projections  of  waterborne  traffic. 

The  major  distinction  among  uses  of  sand,  gravel,  and  crushed 
rock  (including  limestone)  is  between  construction  aggregate  and 
crushed  rock  for  industrial  purposes. 

Construction  Aggregate.  In  1976,  96.8  percent  of  U.S.  sand 
and  gravel  production  and  75.2  percent  of  crushed  rock  production 
were  used  in  construction.  The  largest  construction  use  of  sand 
and  gravel  in  1976  was  for  concrete,  which  consumed  about  one-third 
of  production.  Other  important  construction  uses  of  sand  and 
gravel  were  in  roadbase  and  coverings,  fill,  asphalt,  and  concrete 
blocks.  Construction  use  of  crushed  rock  in  1976  was  largely  for 
roadbase,  roadstone,  and  similar  uses.  More  than  28  percent  was 
mixed  with  cement,  bituminous,  or  asphalt  for  concrete  or  pavement 
material.  In  construction  use,  considerable  substitution  among 
similar  aggregate  materials  is  possible. 

Industrial  Aggregate.  Virtually  all  aggregate-type  material 
used  in  industry  is  crushed  rock.  The  most  important  industrial 
use  is  cement  manufacture.  Other  industry  users  include  lime,  pig 
iron,  and  steel.  Con  imption  for  industrial  use  is  concentrated 
geographically  at  specific  industrial  locations,  and  large  ship¬ 
ments  by  barge  or  rail  are  common.  For  industrial  uses,  chemical 
and  physical  properties  as  well  as  dimension  specifications  of 
aggregate  materials  are  important. 


Consumption  and  production  of  aggregates  are  closely  related 
because  most  demands  are  met  from  nearby  sources,  and  it  is  usually 
not  necessary  for  producers  to  hold  inventories.  In  the  period 
1969  to  1976,  consumption  in  the  PSAs  varied  between  a  low  of  127 
million  tons  in  1972  and  a  high  of  153  million  tons  in  1973. 
Consumption  was  132  million  tons  in  1976,  about  7  percent  of  na¬ 
tional  consumption  of  sand  and  gravel  and  crushed  rock. 

Demand  for  construct i on  aggregates  is  a  function  of  construc¬ 
tion  demand,  principally  public  works  (including  highway  construc¬ 
tion  and  maintenance)  and  commercial  construction  of  both  residen¬ 
tial  and  industrial  types.  Both  commercial  and  public  demand  for 
aggregates  are  linked  to  economic  growth  and  population  trends. 
Size  and  density  are  generally  the  only  necessary  specifications 
for  construction  aggregate,  and  several  kinds,  such  as  crushed  rock 
and  gravel,  are  near  perfect  substitutes. 

Construction  accounted  for  more  than  89  percent  of  aggregate 
use  in  the  PSAs  in  1976.  Consumption  of  construction  aggregates 
was  highest  in  RRAs  66  (Pittsburgh),  49  (Nashville),  62  (Cincin¬ 
nati),  and  54  (Louisville).  The  bulk  of  industrial  aggregates  was 
used  in  cement  manufacture,  but  use  in  the  manufacture  of  pig  iron 
was  also  large,  particularly  in  Pittsburgh. 

Demand  for  aggregate's  in  the  PSAs  is  projected  to  increase 
from  an  average  of  132.7  million  tons  in  1974-70  to  229.9  million 
tons  in  2040.  The  rate  of  increase  is  projected  at  1.2  percent  per 
year  from  1974  to  2000  and  at  O.o  percent  per  year  from  2000  to 
2040.  For  construction  aggregates  consumption,  projections  are 
derived  from  projections  <>f  per  capita  demand  and  population  pro¬ 
jections  by  BF.A.  Industrial  aggregates  demand  is  based  on  pro¬ 
jections  of  use  by  the  cement,  lime,  pig  iron,  and  steel  indus¬ 
tries.  No  use  of  aggregates  in  the  construction  of  nuclear  power 
plants  was  included  in  the  projections  because  of  the  uncertainty 
of  national  policy  on  nuclear  power  development.  Pittsburgh, 
Cincinnati,  Louisville,  and  Nashville  will  continue  to  be  the 
primary  consumers  of  aggregates. 

Since  most  aggregates  production  is  determined  by  local  de¬ 
mand,  production  projections  were  based  on  consumption  projections, 
adjusted  for  net  shipments.  Shipment  patterns  reflect  certain 
constraints  of  availability  and  institutional  factors.  For  in¬ 
stance,  waterway  deposits  suitable  for  dredging  are  being  exhausted 
in  many  areas,  particularly  the  upper  Ohio  and  Allegheny  Rivers. 
Also,  environmental  regulations,  both  existing  and  potential,  are 
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further  discouraging  expansion  of  dredging  operations.  Substitu¬ 
tion  of  crushed  rock  for  gravel  and  artificial  sand  (made  from 
limestone)  for  sand  is  also  affecting  production  of  these  aggre¬ 
gates  in  some  locations. 

Production  of  aggregates  in  the  PSAs  is  expected  to  increase 
from  an  average  of  128.0  million  tons  in  1974-76  to  172.2  million 
tons  in  2000  and  222.5  million  tons  in  2040.  The  annual  rates  of 
increase  projected  are  the  same  as  those  for  consumption.  The 
major  producing  PSAs  will  continue  to  be  BEAs  66  (Pittsburgh),  49 
(Nashville),  54  (Louisville),  and  62  (Cincinnati),  although  it  is 
expected  that  Pittsburgh  will  not  maintain  its  leading  position. 

Because  of  the  availability  of  water  transport  near  production 
and  consumption  centers,  a  much  greater  share  of  aggregates  ship¬ 
ments  is  waterborne  in  the  ORB  than  is  true  of  the  Nation  as  a 
whole.  In  1976,  more  than  16  percent  of  the  PSAs'  production  was 
shipped  by  water,  compared  to  6.5  percent  of  national  production. 
Choice  of  transport  mode  is  usually  determined  by  cost,  avail¬ 
ability  and  flexibility  of  various  modes,  and  type  of  extraction. 
Truck  shipments  dominate  local  transport,  since  most  consumption  is 
not  located  directly  along  water  or  rail  systems  and  since  many 
uses  require  relatively  small  lots.  However,  truck  transport  is 
more  costly  than  rail  and  water  for  large  shipments,  so  the  latter 
modes  are  likely  to  be  used  when  possible.  A  large  part  of  aggre¬ 
gates  production  in  the  PSAs  is  produced  by  dredging,  arid  this 
material  invariably  moves  by  barge. 

Total  waterborne  receipts  of  aggregates  of  the  PSAs  were 
projected  as  a  slowly  declining  percentage  of  projected  consump¬ 
tion.  Gross  waterborne  shipments  are  projected  to  rise  from  25 
million  tons  in  1976  to  31  million  tons  in  2000  and  40  million  tons 
in  2040.  Local  movements  will  continue  to  account  for  the  bulk  of 
waterborne  shipments.  Inbound  movements  will  remain  relatively 
small,  since  sand  and  gravel  are  abundant  within  the  PSAs.  Out¬ 
bound  movements  are  projected  to  increase  somewhat  faster,  rising 
from  5.0  percent  of  the  total  in  1976  to  8.8  percent  in  2040. 

E .  Grains 

Commodity  Group  V  consists  of  grains.  In  1976,  the  Ohio  River 
System  (ORS)  accounted  for  about  11  percent  of  the  corn,  10  percent 
of  the  soybeans,  and  12  percent  of  the  wheat  shipped  on  domestic 
waterways.  Although  grains  represented  only  3  percent  of  total 
waterborne  commerce  in  the  ORS  in  1976,  they  were  one  of  the 
fastest  growing  waterborne  commodity  movements,  flowing  to  and/or 


from  almost  every  major  port  equivalent  (PE)  in  the  inland  waterway 
system.  Grains  also  provided  one  of  the  higher  value  and  longer 
haul  movements  in  the  System. 

The  total  inbound,  outbound,  and  local  grain  traffic  in  the 
ORS  was  recorded  at  3.3  million  tons  in  1969,  increasing  to  5.6 
million  in  1976.  Two  distinct  trends  can  be  noted  in  regard  to  ORS 
waterborne  grain  movements.  Outbound  grain  increased  at  an  average 
annual  rate  of  30.7  percent,  increasing  the  relative  share  of 
grains  in  total  ORS  outbound  traffic  from  3.9  percent  in  1969  to 
15.0  percent  in  1976.  The  inverse  was  the  case  in  regard  to  in¬ 
bound  movements,  which  decreased  from  2.5  million  tons  in  1969  to 
1.4  million  in  1976,  an  average  annual  decrease  of  8.0  percent. 
Local  grain  movements  within  the  OKS  remained  relatively  small  and 
unchanged . 

The  individual  products  included  in  Group  V  are: 


Waterborne 

Commerce 

Statistics 

Code  (WCSC) 

Product 

0102 

Barley  and  rye 

0103 

Corn 

0104 

Oats 

0105 

Rice 

0106 

Sorghum 

0107 

Wheat 

0111 

Soybeans 

The  most  important  grains,  in  terms  of  total  past  and  future 
ORS  waterborne  movements,  are  corn,  wheat,  and  soybeans.  In  1976, 
these  grains  accounted  lor  52.0,  26.1,  and  20.0  percent  of  ORS 
waterborne  grain  traffic,  respectively.  These  three  commodities 
accounted  for  between  94  and  99  percent  of  the  waterborne  movements 
of  grains  in  the  ORS  between  1969-76.  The  other  four  commodities 
had  relatively  small  waterborne  movements  in  the  1969-76  period  -- 
between  1  and  6  percent  of  total  waterborne  grain  traffic. 

Corn  is  primarily  a  feed  grain  that  is  converted  into  pork, 
beef,  poultry  and  dairy  products.  Over  60  percent  of  all  corn 
consumed  in  the  United  States  is  fed  to  livestock.  An  additional 
30  percent  moves  into  the  export  market,  primarily  to  Japan  and  to 
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the  European  Economic  Community.  Corn  food  uses,  including  starch, 
syrup,  sugar,  oil  and  alcoholic  beverages  and  nonfood  uses,  such  as 
soaps,  paints  and  varnishes,  polishes  and  inks,  and  paper,  account 
for  the  remaining  10  percent. 

Wheat,  primarily  a  food  grain,  is  converted  into  cereals  or 
into  flour  for  use  by  the  baking  industry  in  bread  and  other  bakery 
products.  Approximately  60  percent  of  the  wheat  produced  in  the 
United  States  is  exported;  30  percent  is  used  in  food,  primarily 
flour;  5  percent  is  fed  directly  to  livestock;  and  the  remaining  5 
percent  is  used  for  seed. 

Approximately  60  percent  of  domestic  soybean  production  is 
crushed,  yielding  soybean  meal  and  oil  as  products.  Soybean  meal 
is  a  high  protein  animal  feed,  presently  accounting  for  over  half 
the  total  protein  feed  supply.  Soybean  oil  is  the  principal  oil 
source  in  the  manufacturing  of  margarines,  shortenings,  and  cooking 
and  salad  oils.  Nonfood  uses  of  soybean  oil  include  use  as  a 
drying  oil  for  linoleum,  in  paints  and  varnishes,  in  lubricants, 
vinyl,  and  alkyd  resins,  and  as  a  mix  with  linseed  oil.  Of  the  40 
percent  of  soybeans  produced  and  not  crushed,  almost  all  are  ex¬ 
ported  and  little  is  used  for  seed  or  fed  to  livestock  as  raw 
beans . 

Consumption  of  corn,  wheat,  and  soybeans  in  the  PSAs  during 
1969-76  fluctuated  between  22.0  million  tons  and  24.7  million  tons. 
However,  in  general,  consumption  decreased  during  the  period.  In 
the  ORS  hinterland,  consumption  was  concentrated  in  12  of  the  19 
PSAs,  mostly  in  the  southeastern  area  of  the  hinterland.  BEAs  54 
(Louisville),  44  (Atlanta),  60  (Indianapolis),  62  (Cincinnati),  and 
63  (Dayton),  major  producing  PSAs,  accounted  for  a  large  percentage 
of  ORS  hinterland  grain  consumption.  These  BEAs  were  and  are 
expected  to  be  significant  producers  of  meat,  poultry,  and  food  and 
dairy  products  for  northeastern  and  southeastern  U.S.  markets. 
Corn  was  the  predominant  feed  grain,  followed  by  soybeans  and 
wheat . 


Livestock  is  the  major  consumer  of  grain  in  the  United  States 
and  in  the  area  served  by  the  ORS.  Between  1969-76,  on  the 
average,  livestock  accounted  for  75  percent  of  the  corn,  wheat,  and 
soybeans  consumed  in  the  PSAs.  Commercial  processing  accounted  for 
between  22  and  25  percent  of  grain  consumption  in  the  ORS  hinter¬ 
land  during  1969-76.  Consumption  of  grain  for  seed  is  a  minor 
end-use  and  accounted  for  less  than  1  percent  of  total  grain  con¬ 
sumption  in  1970  to  more  than  1.5  percent  in  1976. 


-51- 


Much  of  the  grain  produced  in  the  PSAs  was  consumed  by  the 
export  market,  but  the  majority  was  consumed  domestically  in  the 
Northeast  and  in  areas  in  the  Southeast  exterior  to  the  ORS  hinter¬ 
land. 


The  price  of  grain  is  determined  by  the  interaction  of  derived 
demand  and  grain  supply  functions.  As  incomes,  population,  ex¬ 
pected  prices,  and  prices  of  competing  and  complementary  goods 
change  in  the  United  States  and  in  the  world,  the  demand  for  meat, 
oil  products,  flour,  and  cereals  changes.  Grain  is  sold  in  an 
international  market;  therefore,  the  price  and  the  movement  of 
grain  depends,  in  part,  on  world  demand. 

Grain  production  in  the  ORS  hinterland  is  characterized  by 
intensive  utilization  of  cropland,  increasing  acres  harvested  of 
all  acres  planted,  and  higher  yields  per  acre. 

ORS  hinterland  production  of  corn,  wheat,  and  soybeans,  the 
most  important  waterborne  grains,  increased  steadily  between 
1969-76.  Almost  16  million  tons  of  grain  were  produced  in  the  ORS 
hinterland  in  1969,  increasing  to  25.6  million  tons  in  1976.  The 
increase  represents  an  annual  growth  of  7  percent.  In  the  ORS 
hinterland  as  a  whole,  production  was  concentrated  in  five  PSAs. 
BEAs  55  (Evansville),  60  (Indianapolis),  62  (Cincinnat  '  63 

(Dayton),  and  64  (Columbus)  represented  between  65  to  70  pei  ~nt  of 
total  hinterland  grain  production  during  L969-76.  Although  these 
PSAs  exhibited  strong  growth  in  production  between  1969-76,  the 
greatest  increase  occurred  in  the  southeastern  PSAs.  Between 
1969  and  1976,  grain  production  increased  in  each  of  the  19  PSAs 
in  the  ORS  hinterland  without  exception. 

Production  of  the  three  major  crops  in  the  ORS  hinterland 
increased  at  a  faster  rate  than  U.S.  production  during  the  1969-76 
period.  In  1976,  the  PSAs  produced  10.7  percent  of  the  corn  grown 
for  grain  in  the  United  States,  3.2  percent  of  all  wheat,  and  12.2 
percent  of  U.S.  soybeans  for  beans. 

The  factors  that  will  determine  future  production  of  grains 
are  economic,  institutional  and  technological  in  nature.  World 
economic  conditions  have  fostered  the  growth  in  U.S.  output  of 
soybeans,  corn  and  wheat.  Because  of  economic  development,  the 
world  is  demanding  more  meat  and  protein  products.  Increasing 
incomes  and  population  growth  have  stimulated  international  demand 
for  cereals  and  flours.  Primarily  through  price  support,  U.S. 
agricultural  programs  have  been  an  important  stimulant  for  the 
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production  of  feed  grains  and  wheat.  Agricultural  extension  pro¬ 
grams  and  research  efforts  have  aided  the  increase  in  U.S.  agricul¬ 
tural  productivity.  The  introduction  of  hybrid  seeds,  fertilizers, 
herbicides,  insecticides,  and  new  machinery  have  substantially 
increased  crop  yields  and  so  production.  Weather,  insect  infes¬ 
tation,  and  blight  can  have  adverse,  although  generally  short-term, 
effects  on  grain  production. 

The  projections  for  grain  consumption  in  the  PSAs  suggest 
gradual  but  steady  increases  in  total  grain  consumption  between 
1976  and  2000,  0.54  percent  annually,  and  between  2000  and  2040, 
0.19  percent  annually.  Total  consumption  of  grain  in  the  PSAs  is 
expected  to  reach  22.4  million  tons  in  1980  and  23.3  million  tons 
in  1990.  Beyond  2000,  grain  consumption  is  expected  to  increase  at 
a  decreasing  rate,  reaching  a  level  of  27.1  million  tons  in  2040. 
Corn  will  be  the  predominant  grain  consumed,  and  livestock  will 
remain  the  major  consumer  of  all  grain. 

A  notable  decrease  in  grain  production  is  expected  to  occur 
between  1976  and  1980,  when  production  will  drop  more  than  20 
percent  from  25.6  million  tons  to  19.9  million  tons.  This  decline 
in  production  is  a  function  of  expected  decreases  in  corn  acreage, 
which  yields  almost  three  times  as  much  grain  per  harvested  acre  as 
soybeans  and  wheat.  To  some  extent,  increases  in  soybean  produc¬ 
tion  offset  the  corn  decline.  Between  1976  and  2000,  grain  pro¬ 
duction  in  the  PSAs  is  expected  to  increase  at  an  annual  rate  of 
1.01  percent,  reaching  a  level  of  25.2  million  tons  in  1990  and 
32.5  million  tons  in  2000.  BEAs  49  (Nashville),  54  (Louisville), 
55  (Evansville),  60  (Indianapolis),  62  (Cincinnati),  63  (Dayton), 
64  (Columbus),  and  115  (Paducah)  are  expected  to  remain  the  prime 
ORS  hinterland  production  areas. 

The  production,  marketing,  and  utilization  of  grain  relies  on 
an  integrated  and  complex  grain-marketing  system.  The  mode  by 
which  grain  moves  to  various  destinations  depends  on  the  demand, 
the  relative  cost  and  availability  of  transportation  facilities, 
and  the  distance  to  be  covered.  More  specifically,  modal  choice 
can  be  determined  by  such  factors  as  topography  and  severe  weather; 
institutional  limitations  established  by  governmental  practices, 
such  as  railroad  rate  zones  and  territories;  changes  and  develop¬ 
ments  in  the  total  transportation  network;  the  availability,  capa¬ 
city  and  capability  of  certain  facilities,  such  as  a  barge  loading 
and  unloading  facility;  and  the  seasonality  of  grain  movements. 

The  ORS  hinterland  has  been  and  is  expected  to  remain  (with 
the  exception  of  1980)  a  net  exporter  of  grain.  BEAs  55  (Evans¬ 
ville),  60  (Indianapolis),  62  (Cincinnati),  63  (Dayton),  and  64 


(Columbus  I  are  expected  t>  generate  the  greatest  volume  of  outbound 
shipments  by  both  water  and  rail,  with  rail  continuing  to  be  the 
most  impel  taut  mode  of  transport. 

Between  1976  and  19.80,  wale  i  way  flows  are  expected  to  de¬ 
crease,  dropping  from  a  !97t>  level  of  5 .  t>  million  tons  to  4.2 
million  tens.  This  will  result  from  the  decrease  in  corn  pro¬ 
duction  discussed  earlier.  After  1980,  waterway  movements  are  ex¬ 
pected  to  increase  steadily  to  t> .  0  million  tons  hv  2000  and  to  8.6 
million  tons  by  2040.  Over  the  entire  period  197O-2040,  inbound 
waterborne  movements  are  expected  to  decrease  at  an  average  annual 
rate  of  0.52  percent.  However,  outbound  movements  are  expected  to 
increase  m  average  0.95  percent  per  annum,  and  local  movements  are 
expected  to  increase  at  a  rate  slightly  taster  than  outbound  to 
remain  small  relative  to  total  waterborne  grain  movements  in  the 
0RS. 


F.  Chemicals 

Group  VI  consists  of  chemicals  and  chemical  fertilizers,  which 
accounted  for  significant  volumes  of  waterborne  traffic  in  the  0RS 
in  i969-7t>,  particularly  lor  inbound  shipments.  Among  the  chemi¬ 
cals  having  sizeable  volume  of  water  traffic  were  the  following: 
(1)  industrial  chemicals  including  sodium  hydroxide,  crude  products 
from  coal  tar,  petroleum  and  natural  gas,  alcohols,  benzene  and 
toluene,  sulfuric  acid,  basic  chemicals,  and  miscellaneous  chemical 
products;  and  (2)  nitrogenous,  pot.issic,  and  phosphatic  chemical 
fertilizers  and  other  fertilizers  and  fertilizer  materials.  A 
number  of  other  cherrma!  products  such  as  plastic  materials, 
paints,  and  insecticides,  were  not  included  in  the  analysis  because 
they  do  not  enter  into  waterborne  commerce  in  any  significant 
amounts . 

Because  of  the  wide  variety  of  industrial  chemicals  and  con¬ 
tinuing  development  and  change  in  the  industry,  the  industrial 
chemicals  were  analyzed  as  four  chemical  groups:  sodium  hydroxide; 
sulfuric  acid;  benzene  and  toluene;  and  other  industrial  chemicals. 

Sodium  Hydroxide.  Sodium  hydroxide  (or  caustic  soda)  ranked 
sixth  of  the  top  50  chemicals  in  terms  of  national  production  in 
1976  and  was  the  largest  single  chemical  in  volume  of  waterborne 
traffic.  However,  most  of  the  waterway  shipments  are  at  points 
near  production  centers  along  the  Mississippi  River  and  Gulf  Coast, 
and  volume  on  the  ORS  is  considerably  lower.  Sodium  hydroxide  has 
many  end  uses,  including  use  as  a  scour’ ng  agent  and  in  the  manu¬ 
facture  of  soaps,  soluble  oils,  chemicals  and  textiles. 
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Sulfuric  Acid.  Sulfuric  acid  is  the  top  ranked  chemical  in 
terms  of  national  production,  but  its  shipment  by  water  is  limited 
because  it  is  highly  corrosive  and  expensive  to  ship,  and  it  is 
normally  produced  as  a  captive  input  of  a  vertically  integrated 
firm. 

Benzene  and  Toluene.  Benzene  and  toluene  ranked  13th  and 
17th,  respectively,  in  production  of  major  chemicals  in  1976, 
exclusive  of  their  production  for  gasoline.  Most  of  toluene  pro¬ 
duction  is  used  for  benzene  production,  and  a  large  portion  of 
benzene  production  as  well  is  used  in  the  manufacture  of  other 
chemicals.  In  1976,  over  one-half  of  benzene  and  toluene  pro¬ 
duction  was  shipped  by  water,  primarily  near  production  centers 
along  the  Mississippi  River  and  Gulf  Coast. 

Other  Industrial  Chemicals.  The  category  "other  industrial 
chemicals"  includes  thousands  of  chemical  products  such  as  oxygen 
and  nitrogen,  inorganic  acids  such  as  hydrochloric  and  nitric 
acids,  and  petrochemicals  such  as  ethylene  and  propylene.  Forty- 
one  of  the  50  major  chemicals  (in  terms  of  U.S.  production)  are 
included.  Of  their  total  production,  about  19  percent  were  shipped 
by  water  in  1976. 

Agricultural  chemicals  accounted  for  10.7  percent  of  Group  VI 
waterborne  commerce  in  1976.  Nearly  all  of  this  consisted  of 
nitrogenous  fertilizers  and  the  category,  fertilizer  materials, 
nec . 

Nitrogenous  Fertilizer  Materials.  Nitrogenous  fertilizers 
include  urea,  ammonium  nitrate,  ammonium  sulfate  and  other  nitro¬ 
genous  materials,  most  of  which  are  derivatives  of  ammonia.  Over 
three  million  tons  were  shipped  on  domestic  waterways  in  1976,  in 
large  measure  originating  at  production  centers  on  the  lower  Mis¬ 
sissippi  River.  Most  waterway  shipments  consisted  of  urea;  am¬ 
monium  nitrate  is  an  explosive  material  and  restricted  in  water 
t  ransport . 

Potass  ic  Chemical  Fertilizers.  Potassic  chemicals  can  move  by 
any  mode  of  transportation.  Potash  is  mined  in  Canada  and  the 
western  United  States,  however,  so  production  location  does  not 
lend  itself  to  significant  use  of  water  transport.  In  1976, 
domestic  use  ot  waterborne  commerce  totaled  376.8  thousand  tons, 
primarily  in  coastal  shipments. 

Phosphat i c  Chemixa 1  Fertilizers.  Phosphatic  fertilizers  are 
based  on  phosphate  rock  which  is  mined  in  the  southeastern  United 
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States,  primarily  Florida.  In  1970,  domestic  waterborne  commerce 
of  pbosphatic  fertilizers  totaled  452.1  thousand  tons. 

Fertilizers  and  Fertilizer  Materials,  Nee.  The  final  category 
of  agricultural  fertilizers  included  in  the  analysis  consists  of 
diammonium  phosphate  (DAP),  ammonium  phosphates,  other  mixed 
chemical  fertilizers,  and  natural  animal  or  vegetable  fertilizers. 
The  convenience  of  production  sites  to  waterways  allows  significant 
use  of  water  transport  for  these  materials.  Their  waterway  ship¬ 
ment  totalled  2.77  million  tons  in  1976. 

Consumption  of  industrial  and  agricultural  chemicals  in  the 
PSAs  totaled  15.3  million  tons  in  1976,  having  risen  an  average  of 
8.4  percent  per  year  from  1969  to  1976.  Industrial  chemical  use 
accounted  for  88  percent  of  the  total.  The  major  use  of  industrial 
chemicals  is  as  inputs  in  the  manufacture  of  other  goods,  primarily 
other  chemicals.  Demand  for  "bulk  chemicals"  which  are  used  in  the 
production  of  specialty  chemicals  .uid  in  other  industries  depends 
upon  production  in  these  industries,  demand  for  the  end  use  pro¬ 
ducts,  and  conditions  in  the  general  economy.  Over  the  period  1969 
to  1976,  consumption  of  industrial  chemicals  in  the  PSAs  grew  at  an 
average  rate  of  8.8  percent,  reflecting  industrial  growth  in  the 
area.  Growth  in  the  chemical  industry  has  been  impeded  in  recent 
years  by  inflationary  pressures  (particularly  due  to  the  industry's 
high  energy  use),  the  costs  and  restrictions  of  government  regu¬ 
lations,  arid  reduced  expenditures  for  new  product  development, 
which  has  been  a  major  source  of  growth  in  the  past. 

Agricultural  chemicals  consist  of  both  intermediate  chemicals 
used  in  the  production  ol  fertilizers  and  the  end  product  ferti¬ 
lizer  themselves.  Consumn' i on  ol  agricultural  chemicals  has  ex¬ 
panded  in  the  last  dccac  to  about  50  million  tons  annually,  in 
response  to  agricultural  export  demand  and  increased  use  of  crop 
fertilizers,  particularly  nitrogen  for  corn.  Demand  for  chemical 
fertilizers  depends  on  the'  relationships  between  fertilizer  costs 
and  crop  yields  and  the  prices  for  various  agricultural  products. 
Short-term  changes  in  these  rel at i unships  are  frequent,  complex, 
and  significant.  Technological  changes  in  the  storage  and  hand¬ 
ling,  transport,  and  application  of  chemical  fertilizers  also 
affect  consumption.  Bulk  blending  plants,  which  mix  but  do  not 
chemically  alter  fertilizer  ingredients  gathered  from  various 
production  points,  are  the  most  common  type  of  units  for  manu¬ 
facturing  and  distributing  fertilizer  in  the  ORB,  as  they  are 
nationally.  There  are  190  hulk  plants  in  the  PSAs,  as  well  as  11 
granulation  and  89  liquid  and  suspension  mix  plants.  Consumption 


-56- 


of  agricultural  chemicals  in  the  PSAs  increased  at  6.6  percent  per 
year  from  1969  to  1976. 

The  geographical  distribution  of  production  of  the  U.S. 
chemical  industry  shifted  in  the  late  sixties  from  a  scattered, 
market-oriented  pattern  to  greater  concentration  near  input  pro¬ 
duction  areas  of  the  Southeast,  Southern  Plain,  and  Delta  states. 
Production  in  the  ORB  increased  only  slightly  from  7.9  million  tons 
in  1969  to  10.0  million  tons  in  1976.  The  major  producing  PSA  was 
BEA  52  (Huntington)  which  experienced  a  decline  in  production 
during  the  period;  substantial  growLh  occurred  in  some  smaller 
producing  PSAs,  principally  BF.As  50  (Knoxville)  and  66 
(Pittsburgh) . 

Consumption  of  chemicals  in  the  PSAs  is  projected  to  increase 
at  3.2  percent  annually  from  1974-76  to  2000  and  at  2.1  percent 
from  2000  to  2040.  Most  of  this  increase  will  be  in  industrial 
chemical  use.  Agricultural  chemical  use  will  increase  relatively 
little,  primarily  because  of  an  expected  shift  away  from  corn 
production  to  soybeans. 

Production  of  industrial  and  agricultural  chemicals  in  the  PSA 
is  projected  to  increase  at  3.7  percent  annually  from  1974-76  to 
2000  and  at  2.2  percent  annually  from  2000  to  2040.  The  most  rapid 
increase  is  projected  for  BEA  47  (Huntsville),  which  will  make  that 
area  the  major  producing  PSA  by  the  year  2020. 

At  the  national  level,  water  transport  is  a  major,  although 
not  the  leading,  mode  for  industrial  and  agricultural  chemicals. 
Within  the  PSAs  waterborne  shipments  were  significant,  estimated  at 
6.4  million  tons  inbound,  0.9  million  tons  outbound,  and  4.1 
million  tons  locally  in  1976.  Grots  movements  of  chemicals  by 
water  and  by  rail  were  approximately  equal,  but  inbound  and  out¬ 
bound  rail  shipments  were  nearly  balanced,  unlike  water  shipments. 
Relatively  more  industrial  chemicals  moved  by  water,  and  relatively 
more  agricultural  chemicals  moved  by  rail.  Projections  of  modal 
split  were  based  largely  on  existing  relationships  and  projections 
of  consumption  and  production.  Gross  waterborne  shipments  are  pro¬ 
jected  to  increase  from  11.4  million  tons  in  1976  to  22.4  million 
tons  in  2000  at  2.7  percent  per  year.  From  2000  to  2040  the  aver¬ 
age  annual  increase  is  projected  to  be  2.3  percent. 

G .  Ore s  and  M  me r a  1  s 

Group  VII,  ores  and  minerals,  consists  of  nonferrous  ores  and 
metallic  and  nonmetallic  minerals,  excluding  fuels.  Five  of  the 
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ten  commodities  in  this  group  accounted  for  95  percent  of  ore  and 
mineral  movements  in  the  ORS .  These  were:  (1)  bauxite  and  other 
aluminum  ores  and  concentrates;  (2)  manganese  ores  and  concen¬ 
trates;  (3)  other  nonferrous  metal  ores  and  concentrates,  including 
zinc;  (4)  salt;  and  (5)  liquid  sulfur.  The  other  five  commodities 
(copper,  clay,  including  ceramic  and  refractory  materials,  dry 
sulfur,  crude  gypsum  and  piasters,  and  other  nonmetallic  minerals) 
are  not  expected  to  be  transported  by  water  in  any  significant 
quantities  in  the  future  and  were  not  included  in  the  projections. 

With  the  exception  of  zinc  ,  none  of  the  relevant  ore  and 
mineral  group  commodities  is  produced  in  the  ORB,  and  waterway 
shipments  are  therefore  primarily  inbound.  Consumption  of  most 
Group  VII  commodities  in  the  ORB  as  elsewhere,  is  determined 
largely  by  the  demand  for  the  final  goods  for  which  they  are  pro¬ 
duction  inputs.  Consumption  of  the  ores  and  minerals  group  in  the 
PSAs  averaged  over  5.9  million  tons  per  year  during  1969-76. 
Except  for  1976,  when  over  6.7  million  tons  of  ores  and  minerals 
were  used,  total  consumption  remained  fairly  stable,  with  fluctu¬ 
ations  in  individual  commodities  tending  to  the  offsetting.  BEA  66 
(Pittsburgh)  was  consistently  the  largest  consuming  PSA  of  ores  and 
minerals,  followed  by  BEAs  55  (Evansville),  50  (Knoxville),  and  47 
(Huntsvi lie). 

Manganese  Ore  and  Concentrates.  The  principal  use  of  manga¬ 
nese  is  for  the  production  of  iron  and  steel.  As  an  alloy  it 
imparts  strength,  toughness,  hardness,  and  solidity  to  steel.  It 
is  also  used  in  the  production  of  dry-cell  batteries,  as  a  fluxing 
agent  in  smelting,  and  as  a  trace  element  in  fertilizer  and  animal 
feeds.  Fite  consumption  of  manganese  ore  and  concentrates  in  the 
PSAs  fluctuated  widely  during  the  period  1969-76,  reflecting  the 
fluctuations  in  steel  production.  In  1976,  consumption  in  the  PSAs 
was  1.0  million  tons;  the  highest  year  for  the  period  was  1974  when 
consumption  was  1.5  million  tons.  Since  manganese  is  normally 
converted  to  fe rromanganeso  or  s i 1  i  comanganese  prior  to  its  use  in 
steel  production,  inbound  shipments  of  manganese  terminate  at  BEAs 
containing  ferroalloy  plants.  These  BEAs  are  48  (Chattanooga),  64 
(Columbus),  66  (Pittsburgh),  and  115  (Paducah). 


Liquid  Sulfur.  The  principal  consumer  of  sulfur  is  the  chem- 
-cal  industry  which  uses  sulfur  as  a  chemical  reagent  with  other 
chemicals,  often  processing  it  first  into  an  intermediate  chemical 
such  as  sulfuric  acid,  desulfide,  or  sulfur  dioxide.  Sulfuric 
acid,  which  accounts  for  “0  percent  of  sulfur  use,  is  used  mainly 
in  the  production  of  fertilizers,  and  to  a  lesser  extent  in 
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plastic,  paper,  paints  and  nonferrous  metal  production.  Consump¬ 
tion  of  sulfur  in  the  PSAs  increased  steadily  from  469  thousand 
tons  in  1969  to  585  thousand  tons  in  1976,  due  to  growth  in  the 
chemical  industry  in  the  region  and  increased  usage  of  sulfuric 
acid.  BEA  52  (Huntington)  was  the  largest  consuming  area,  using  98 
thousand  tons  of  sulfur  in  1976. 

Salt.  The  salt  that  is  transported  into  the  ORB  via  the 
waterway  consists  of  rock  salt  for  use  in  deicing  roads  and  high¬ 
ways  in  metropolitan  areas.  Nationally,  the  major  use  of  salt  is 
as  an  intermediate  product  in  the  chemical  industry  rather  than  as 
a  deicer.  Consumption  of  rock  salt  fluctuates  from  year  to  year 
since  the  primary  determinant  of  its  usage  is  the  severity  of 
winter  weather.  in  recent  years,  slower  growth  in  highway  con¬ 
struction  and  concern  over  environmental  impacLs  have  limited  use 
of  salt  for  deicing.  Consumption  of  rock  salt  in  the  PSAs  in  1976 
was  1.2  million  tons,  with  the  largest  users  being  BEAs  66  (Pitts¬ 
burgh),  62  (Cincinnati),  and  64  (Columbus). 

Zinc  Ore  and  Concentrates.  The  principal  use  of  zinc  ore  and 
concentrates  is  in  the  production  of  zinc  metal,  for  ultimate  use 
mainly  in  the  construction,  transportation,  electrical  and  machin¬ 
ery  industries.  Zinc  metal  was  produced  at  two  locations  in  the 
ORB  during  1969-76,  BEAs  66  (Pittsburgh)  and  65  (Clarksburg),  which 
accounted  for  all  consumption  of  zinc  ore  m  the  region.  In  1976, 
consumption  was  estimated  at  464  thousand  tons. 

Aluminum  Ore  and  Concentrates.  Nearly  90  percent  of  aluminum 
ore  and  i  mu  ent rat e  consumed  domestically  is  used  in  the  production 
'd  aluminum  metal,  primarily  for  the  construction  and  transpor- 
t  at  i  <u,  i  iidus  I  i  i  es .  Aluminum  is  desirable  as  a  light,  non-corro¬ 
sive,  non -magnet i i  ,  and  malleable  metal.  It  is  also  relatively 
I'w-iest  i  .  'inp.i  red  to  other  metal  substitutes.  Consumption  of 
iluminum  in  the  I’SAs  increased  from  2.2  million  tons  in  1969  to 

>  nn  l  1 1 'Ms  in  197(1.  The  principal  user  was  BEA  55  (Evans¬ 

ville  i ,  i  .  i  lowed  by  BEAs  47  (Huntsville),  50  (Knoxville),  and  66 
1  P 1 1 1  sbli i  gh  ) . 

Zinc  is  the  only  one  ol  the  minerals  studied  which  is  produced 
in  the  ORB.  Other  Group  VI  1  commodities,  such  as  clay  and  gypsum, 
are  mined  extensively  in  the  ORB,  but  they  were  not  included  in 
estimate  ..  of  production  because  they  are  not,  and  are  not  expected 
to  be,  transported  by  water.  Zinc  reserves  in  Tennessee  (with 
Virginia)  are  estimated  at  approximately  8.0  million  tons,  about 
one-fourth  of  total  United  States  reserves. 
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Of  the  remaining  waterborne  ore  and  minera!  commodities,  two 
are  produced  elsewhere  in  the  United  States  and  two  are  mainly 
imported.  United  States  reserves  of  sulfur  are  estimated  at  230 
million  tons.  Much  of  these  are  located  in  the  Gulf  Coast  sections 
of  Louisiana  and  Texas.  Salt,  which  is  abundant  worldwide,  also 
comes  to  the  ORB  from  along  the  coastline  of  Louisiana  and  Texas. 
Alumina  ore  and  bauxite  are  primarily  imported  as  is  manganese, 
since  the  United  States  is  lacking  in  these  resources.  Baton  Rouge 
is  the  most  important  SPA.  It  ships  both  its  own  salt  and  sulfur 
and  imported  manganese  ore. 

Consumption  of  ores  and  minerals  in  the  PSAs  is  projected  to 
increase  at  an  average  annual  rale  of  4.4  percent  from  1976  to  2000 
and  at  a  rate  of  2.2  percent  from  2000  to  2040.  Most  of  the  growth 
will  be  due  to  increased  demand  anticipated  for  alumina  because  of 
the  trend  toward  lighter  materials  in  automobiles,  increased  use  of 
aluminum  in  housing  and  construction,  and  aluminum’s  relative  cost 
advantage.  Projections  ol  consumption  growth  for  the  other  com¬ 
modities  are  somewhat  lower,  reflecting  demand  in  industrial  uses, 
particularly  steel  and  chemicals,  which  is  described  in  other 
reports . 

Production  in  the  PSAs,  which  was  projected  only  for  zinc,  is 
expected  to  grow  at  3.3  percent  annually  from  1976  to  2000  and  at 
2.6  percent  from  2000  to  2040.  This  is  the  same  rate  as  that 
projected  for  national  zinc  production. 

Many  of  the  commodities  of  Group  VT 1  originate  in  the  Gulf 
Coast  area,  convenient  to  the  Mississippi  River  System,  either  as 
foreign  imports  or  as  production  from  nearby  mineral  deposits.  It 
is  often  most  convenient  and  cost-effective  to  ship  to  inland 
consuming  areas  by  barge,  especially  when  the  destinations  are  also 
located  near  the  waterway.  Most  of  the  0RS  ferroalloy  plants  are 
located  near  the  waterway  and  can  therefore  receive  imported  man¬ 
ganese  by  barge.  The  chemical  plants  which  use  sulfur  are  likewise 
situated  adjacent  to  the  waterway.  Rock  salt,  mined  in  the  Gulf 
Coast  area,  also  usually  travels  by  barge  to  the  large  metropolitan 
areas  in  the  OKS.  Significant  quantities  of  ore  and  minerals  are 
moved  by  rail  and  truck  in  the  PSAs,  but  these  consist  primarily 
of  local  movements  of  clay  and  gypsum  (along  with  some  receipts  of 
alumina  and  manganese)  which  did  not  enter  into  waterway  movement 
project  ions . 

Projections  of  modal  shares  and  waterborne  shipments  and 
receipts  were  based  on  1  <)  7  6  transportation  patterns.  Waterborne 
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receipts  by  PSA  were  assumed  to  increase  at  the  same  rate  as  con¬ 
sumption,  and  waterborne  shipments  were  assumed  to  increase  at  the 
same  rate  as  production.  Inbound  waterborne  shipments  are  pro¬ 
jected  to  grow  to  L0.5  million  tons  in  2000  and  to  25.1  million 
tons  in  2040.  Outbound  and  local  shipments  will  remain  only  a 
small  part  oi  total  waterborne  shipments  at  0.8  million  tons  and 
0.5  million  tons,  respectively,  in  2000  and  2.2  million  tons  and 
1.1  million  tons,  respectively,  in  2040. 

H.  ^ron  Ore,  Steel  and  Iron 


Group  VIII,  iron  ore,  steel  and  iron,  consists  of  ferrous- 
bearing  materials  and  products  associated  with  the  production  and 
shipment  of  rolled  steel  mill  products  and  of  iron  and  steel  cast¬ 
ings.  Commodities  in  this  Group  were  divided  into  two  categories 
for  purposes  of  analysis:  (1)  raw  and  secondary  materials  which 
are  inputs  into  the  iron  and  steelmaking  process,  including  iron 
ore  and  concentrates,  pig  iron,  ferroalloys,  and  iron  and  steel 
scrap;  and  (2)  iron  and  steel  products,  including  intermediate 
shapes  and  forms,  and  rolled  and  milled  steel  products. 

Within  the  PSAs,  consumpt i on/product i on  of  iron  ore,  steel  and 
iron  is  determined  primarily  by  the  steelmaking  capacity  of  the 
area.  In  1976  this  capacity  was  estimated  al  49.6  million  tons 
annually.  Demand  for  these  products  is  .also  derived  from  the 
demand  for  finished  steel  products.  Nationally,  the  largest  users 
of  steel  are  the  automotive  and  construction  industries,  followed 
by  machinery,  other  transportation  containers,  and  oil  and  gas.  In 
addition,  demand  for  certain  types  of  raw  materials  in  Group  VIII 
depends  on  the  type  of  steelmaking  process  being  used  in  the  area. 
In  particular,  the  proportion  of  pig  iron  to  scrap  needed  varies 
according  to  the  type  of  furnace  used,  with  relatively  more  pig 
iron  required  for  the  basic  oxygen  type  which  predominates  in  the 
ORB  region. 

The  Ohio  River  Basin  lotituiiis  several  of  the  major  steel- 
producing  districts  in  the  United  States,  accounting  for  approxi¬ 
mately  30  percent  of  national  steel  production  in  1976.  The  pri¬ 
mary  producing  areas  in  the  ORB  are  Pittsburgh,  Youngstown,  Cincin¬ 
nati,  and  Huntington.  The  process  used  predominantly  in  these 
areas  is  the  basic  oxygen  furnace,  but  a  large  number  of  older, 
less  efficient,  open  hearth  furnaces  remain  in  operation. 

Iron  Ore.  Nearly  all  iron  ore  consumed  both  within  the  ORB 
and  nationally  is  for  use  in  making  pig  iron,  which  in  turn  is  used 
for  making  steel.  As  a  major  steel  producer,  the  ORB  area  is  a 
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major  iron  ore  consumer.  In  1976,  consumption  of  iron  ore  in  the 
PSAs  was  estimated  at  35.5  million  tons,  28  percent  of  national 
consumption.  As  there  are  virtually  no  known  reserves  of  iron  ore 
within  the  PSAs,  iron  ore  used  in  the  area  is  shipped  into  the 
region,  primarily  from  the  Great  Lakes  area  and  foreign  sources. 

Pig  Iron.  Most  of  the  steel  plants  in  the  PSAs  are  fully 
integrated,  producing  their  own  pig  iron  from  iron  ore  in  blast 
furnaces.  Pig  iron  consumption  in  the  PSAs  was  estimated  at  23.4 
million  tons  in  1976,  based  on  production  of  raw  steel  by  type  of 
furnace  and  on  foundry  use.  Since  most  of  this  production  is  for 
the  plants'  own  use,  only  a  relatively  small  amount,  produced  in 
excess  of  the  plants'  needs,  enters  trade  as  shipments  of  merchant 
pig  iron  to  foundries. 

Iron  and  Steel  Scrap.  Iron  and  steel  scrap  constitutes  the 
other  major  raw  material  in  steel  production  which  can  be  sub¬ 
stituted  for  pig  iron  in  varying  amounts,  depending  largely  upon 
the  type  of  furnace  used.  Electric  and  open  hearth  furnaces  allow 
up  to  100  percent  use  of  scrap,  while  the  basic  oxygen  furnaces  can 
presently  handle  only  30  percent  scrap,  without  first  transforming 
the  scrap  into  hot  metal.  In  1976,  the  PSAs  consumed  approximately 
21.3  million  tons  of  iron  and  steel  scrap.  Home  scrap  (by¬ 
products,  waste  and  discards  of  iron  and  steelmaking)  and  purchased 
scrap  (manufacturing  waste  and  discarded  final  steel  goods,  such  as 
automobiles)  are  produced  in  abundance  in  the  ORB  region.  In  1969, 
approximately  18.2  million  tons  were  generated  from  the  PSAs. 

Ferroa lloys .  Ferroalloys  are  added  to  steel  to  provide 
various  specific  qualities.  The  most  commonly  used  ferroalloy, 
ferromanganese,  is  added  to  steel  to  counteract  the  harmful  effect 
of  sulfur  and  to  increase  the  hardness  and  strength  of  the  steel. 
The  PSAs  consumed  approximately  577  thousand  tons  of  ferroalloys  in 
1976.  The  area  served  by  the  ORS  is  the  largest  producing  region 
of  ferroalloys  in  the  United  States.  In  1976,  ferroalloy  produc¬ 
tion  in  the  PSAs  totaled  1.6  million  tons. 

Production  of  steel  in  the  PSAs  has  generally  increased  and 
decreased  from  year  to  year  along  with  the  United  States  total, 
reflecting  changes  in  the  demand  for  finished  steel  goods.  In 
recent  years,  however,  the  PSAs'  relative  share  of  production  has 
been  declining,  as  new  steel  plants  have  located  in  the  Midwest  and 
West  in  order  to  be  closer  to  major  steel  markets,  such  as  Chicago 
and  Detroit.  This  westward  shift  of  production  capacity  is  ex¬ 
pected  to  continue  and  is  a  major  factor  in  projecting  Group  VIII 


consumption.  Overall,  some  positive  growth  is  projected  for  the 
ORB,  but  it  is  only  one-half  of  the  national  rate.  Within  the  ORB 
a  similar  relative  shift  of  production  away  from  older  plants  at 
Pittsburgh  to  newer,  smaller  areas  is  expected.  A  decline  in 
production  at  Youngstown  is  projected  through  1990  to  reflect  a 
plant  closing. 

The  projections  assume  that  steel  plants  currently  operating 
in  the  ORB  will  be  maintained  and  upgraded,  although  no  new  inte¬ 
grated  or  semi - integrated  steel  mills  are  anticipated  in  the  fore¬ 
cast  period.  A  major  factor  in  the  upgrading  will  be  the  replace¬ 
ment  of  existing  open  hearth  furnaces  with  basic  oxygen  or  electric 
arc  furnaces,  which  will  occur  more  rapidly  in  the  ORB  than  in  the 
Nation  as  a  whole  since  there  are  more,  older  open  hearth  furances 
there  in  need  of  replacement. 

Iron  ore,  steel  and  iron  shipments  accounted  for  2.5  percent 
of  all  waterborne  commerce  on  the  Ohio  River  System  in  1976. 
Inbound  movements  were  2.0  million  tons,  of  which  36  percent  was 
iron  ore  and  23  percent  was  ferroalloys.  Outbound  movements 
totaled  1.5  million  tons,  of  which  40  percent  was  plates  and 
sheets  and  33  percent  was  pipe  and  tube.  Shipments  of  plates  and 
sheets  were  primarily  to  storage  and  distribution  warehouses  along 
the  Mississippi  River;  pipe  and  tube  went  principally  to  oil  indus¬ 
try  users  along  the  Gulf  Intercoastal  Waterway  and  to  Houston. 
Local  waterborne  movements  of  1.5  million  tons  included  551  thou¬ 
sand  tons  of  plates  and  sheets  of  which  the  major  part  went  to 
fabricating  plants  in  Louisville  and  Cincinnati. 

I ron  ore,  steel  and  iron  products  are  generally  transported  by 
rail  and  truck.  In  the  United  States,  in  1972,  approximately  51 
percent  of  steel  mill  products  were  transported  by  truck,  43.7 
percent  by  rail,  and  5.5  percent  by  water.  The  low  use  of  water 
transport  is  attributed  mainly  to  its  longer  shipping  time  and 
consequent  increased  inventory  cost.  In  addition,  the  volume  of 
individual  shipments  is  often  not  sufficient  to  make  barge  trans¬ 
port  feasible. 

Generally,  waterway  movements  are  projected  to  follow  the 
current  modal  pattern.  An  exception  was  made  to  account  for  the 
planned  use  of  water  transport  for  about  30  percent  of  scrap  re¬ 
quirements  for  two  large  new  electric  furnaces  in  the  Pittsburgh 
,i  rea  . 


Gross  waterborne  shipments  of  iron  ore,  steel  and  iron  com¬ 
modities  in  the  ORS  are  expected  to  increase  at  an  average  annual 
rate  of  2.6  percent  between  1976  and  2000  and  at  1.7  percent  from 
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2000  to  2040.  Outbound  waterway  shipments  from  the  PSAs  are  ex¬ 
pected  to  increase  at  a  slower  rate  than  inbound  shipments.  By  the 
year  2000,  total  waterway  movements  are  expected  to  reach  9.4 
million  tons  per  year.  By  2040,  waterway  movements  are  projected 
to  be  18.1  million  tons  annually. 

I .  Food  and  Feed  Products 

Group  IX,  food  and  feed  products,  nec.,  consists  of  prepared 
animal  feeds  and  animal  by-products,  and  a  number  of  food  products 
ranging  from  wheat  flour  to  vegetable  oils.  During  the  1969-76 
period,  these  products  accounted  for  not  more  than  0.6  percent  of 
total  Ohio  River  System  (ORS)  waterborne  traffic.  The  total  in¬ 
bound,  outbound  and  local  Group  IX  waterborne  traffic  in  the  ORS 
was  recorded  at  447.4  thousand  tons  in  1969.  This  increased  to  a 
peak  level  of  1.3  million  tons  in  1976. 

Historical  data  indicate  that  only  six  products  within  Group 
IX  may  be  expected  to  generate  significant  future  waterborne 
traffic  flows  in  the  ORS.  These  products  are: 

Wheat  flour  and  semolina  (WCSC  2041) 

Prepared  animal  feed  (WCSC  2042) 

Grain  mill  products,  nec.  (WCSC  2049) 

Sugar  (WCSC  2061) 

Molasses  (WCSC  2062) 

Vegetable  oils,  all  grades;  margarines  and 
shortening  (WCSC  2091). 

In  the  1969-76  period,  these  six  products  accounted  for  be¬ 
tween  95  and  99  percent  of  total  food  and  feed  product  waterborne 
movements  in  the  ORS. 

The  uses  of  food  and  feed  products  vary  widely  among  in¬ 
dividual  products.  Grain  mill  products,  such  as  soybean  meal,  are 
used  almost  exclusively  as  animal  feed.  Most  of  the  wheat  produced 
and  consumed  domestically  is  ground  for  edible  flour.  Vegetable 
oils  are  used  mainly  in  the  production  of  shortening,  margarines, 
and  cooking  and  salad  oils.  Nonfood  uses  include  use  in  paints, 
varnishes,  core  oils,  soaps,  and  lubricants.  Tallow  is  the  general 
name  for  heavy  fats  obtained  from  the  bodies  of  sheep  and  cattle. 
The  best  grades  of  internal  fats,  suet,  are  used  for  edible  pro¬ 
ducts.  External  fats  are  used  in  lubricants,  soaps  and  candles. 
Sugar,  which  can  be  derived  from  sugar  cane  or  sugar  beets,  is  most 
valued  as  a  sweetening  agent  and  a  food  preservative.  Molasses  is 
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the  heavy  syrup  left  as  a  result  of  sugar  crystall ization .  Edible 
molasses  is  a  light,  purified  residual  syrup.  Blackstrap  molasses, 
the  final,  heavy,  unpurified  and  inedible  syrup  is  used  in  the 
production  of  ethyl  alcohol.  In  addition  to  human  consumptive  and 
industrial  use,  molasses  is  fed  to  beef  and  dairy  cows. 

Between  1969  and  1976,  consumption  of  food  and  feed  products 
in  the  PSAs  decreased  at  a  slight  rate  of  0.58  percent  per  annum. 
In  1969,  5.1  million  tons  of  food  and  feed  products  were  consumed 
by  livestock  and  food  processors  located  in  the  PSAs.  By  1976, 
this  had  decreased  to  4.9  million  tons. 

BEA  49  (Nashville)  was  the  largest  PSA  consumer  of  food  and 
feed  products.  Of  the  4.86  million  tons  of  food  and  feed  products 
consumed  in  the  PSAs  in  1976,  3.35  million  tons,  or  approximately 
70  percent,  were  consumed  by  industry  in  the  production  of  a 
variety  of  food  and  kindred  products  and  nonfood  items.  Livestock 
consumption  of  Group  IX  products  (prepared  animal  feed  and  grain 
mill  products)  accounted  for  1.52  million  tons,  or  approximately  30 
percent  of  total  consumption.  Over  time,  this  ratio  has  varied 
somewhat  in  favor  of  industrial  consumption  as  livestock  consump¬ 
tion  has  generally  declined. 

In  addition  to  local  demand  for  Group  IX  commodities  produced 
in  the  PSAs,  demand  also  is  generated  by  Secondary  Consumption 
Areas  (SCAs)  located  outside  the  ORB.  Between  1969  and  1976,  BEA 
138  (New  Orleans)  was  the  most  important  SCA;  and  in  1976  this  BEA 
received  750.8  thousand  tons  of  food  and  feed  products.  These 
Group  IX  shipments  consisted  mainly  of  soybean  meal  and  oil  des¬ 
tined  to  export  and  accounted  for  more  than  97  percent  of  the 
group's  shipments  outbound  for  the  ORS  in  1976. 

Consumption  characteristics  of  food  and  feed  products  are 
determined  by  the  factors  which  influence  product  demand.  Among 
these  are  product  prices,  population  growth  and  concentration, 
changes  in  disposable  income,  availability  and  suitability  of 
substitutable  goods,  and  changes  in  consumer  patterns  resulting 
from  changes  in  taste. 

Production  of  food  and  f- ed  products  in  the  PSAs  increased 
slightly  between  1969  and  1976,  at  an  average  rate  of  0.72  percent 
per  annum.  In  1969,  somewhat  less  than  3.1  million  tons  of  food 
and  feed  products  were  produced  in  the  PSAs.  By  1976,  Group  IX 
production  had  increased  to  more  than  3.2  million  tons.  BEAs  47 
(Huntsville)  and  48  (Chattanooga)  are  the  largest  PSA  food  and  feed 
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product  producers,  each  accounting  for  over  30  percent  of  total 
production. 

The  production  of  Group  IX  commodities  in  the  PSAs  is  supple¬ 
mented  by  production  in  Secondary  Production  Areas  (SPAs)  located 
outside  the  Ohio  River  Basin. 

Between  1969  and  1976,  BEA  138  (New  Orleans)  was  the  most 
important  SPA  shipping  Group  IX  products  (mainly  molasses,  sugar, 
and  vegetable  oil)  to  the  ORB.  Somewhat  less  important,  but  still 
significant,  as  Group  IX  SPAs  are  BEAs  1 1 A  (St.  Louis),  103  (Sioux 
City),  91  (Minneapolis),  113  (Quincy)  and  77  (Chicago).  These  BEAs 
mainly  supply  wheat  flour,  vegetable  oils,  and  grain  mill  products 
to  the  PSAs. 

The  production  characteristics  of  food  and  feed  products  are 
determined  by  factors  affecting  the  production  of  individual  pro¬ 
ducts.  These  include  the  availability  of  primary  agricultural 
inputs,  product  prices,  substitutability  of  other  goods,  weather, 
and  existing  technology. 

A  gradual  but  steady  increase  in  total  food  and  feed  product 
consumption  in  the  PSAs  is  expected,  amounting  to  1.55  percent  per 
annum  between  1976  and  2000,  and  1.06  percent  per  annum  between 
2000  and  2040.  Group  IX  consumption  in  the  PSAs  is  expected  to  be 
5.2  million  tons  in  1980,  7.2  million  tons  by  2000,  and  10.9  mil¬ 
lion  tons  by  2040. 

BEA,  or  BEA  segment,  consumption  is  expected  to  remain  rel¬ 
atively  evenly  distributed  throughout  the  area  served  by  the  ORS. 
BEA  49  (Nashville)  is  expected  to  remain  the  largest  PSA  consumer. 

A  steady  increase  in  total  food  and  feed  products  production 
is  expected  in  the  PSAs,  amounting  to  2.6  percent  per  annum  between 
1976  and  2000  and  1.3  percent  per  annum  between  2000  and  2040. 
Food  and  feed  products  production  in  the  PSAs  in  1980  is  expected 
to  increase,  by  almost  60  percent  over  1976  production,  to  4.25 
million  tons.  Group  IX  production  is  expected  to  be  5.10  million 
tons  in  1990,  6.08  million  tons  in  2000  and  10.04  million  tons  in 
2040. 


In  the  United  States,  food  and  feed  products  are  generally 
transported  by  truck  and,  to  a  lesser  degree,  by  rail.  Waterway 
movements  are  not  common.  While  this  pattern  of  transport  also 
applies  to  the  area  served  by  the  ORS,  the  convenience  of  rivers 
flowing  through  producing  and  consuming  areas  provides  some  notable 
exceptions . 
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Transportation  of  food  and  feed  products  within  the  PSAs  is 
dominated  by  truck  movements.  In  1976,  the  area  served  by  the  ORS 
was  a  net  receiver  of  food  and  feed  products  by  all  modes.  Of  the 
1.65  million  tons  of  Group  IX  products  received  in  the  PSAs  in 
1976,  net  rail  receipts  accounted  for  751  thousand  tons  and  net 
truck  receipts  for  1.22  million  tons.  There  was,  however,  a  net 
movement  of  312.2  thousand  tons  of  Group  IX  products  by  water  in 
1976.  In  general,  the  ORS  hinterland  ships  out  flour  and  soybean 
meal  and  oil,  while  importing  molasses  and  sugar  via  the  inland 
waterway  system. 

Waterborne  movements  of  food  and  feed  products  are  relatively 
important  in  those  BEAs  where  production  and/or  consumption  takes 
place  near  the  waterway.  In  1976,  BEAs  47  (Huntsville),  48  (Chat¬ 
tanooga)  and  55  (Evansville)  generated  the  majority  of  outbound 
waterborne  movements.  They  are  locations  of  waterside  Group  IX 
product  producers.  BEAs  47  (Huntsville)  and  62  (Cincinnati)  gene¬ 
rated  the  majority  of  inbound  waterborne  movements  and  are  lo¬ 
cations  of  food  processors  located  near  the  water. 

As  in  the  case  of  other  commodities,  the  choice  of  mode  for 
the  transportation  of  food  and  feed  products  is  influenced  by  the 
transport  rates  and  time  implicit  in  the  location  of  consumption 
and  production  areas.  Inherent  in  any  modal  choice  is  an  appro¬ 
priate  origin  and  destination  pair,  as  well  as  the  existence  of  the 
necessary  facilities  and  equipment,  such  as  tank  cars  for  moving 
vegetable  oi  Is . 

The  modal  split  of  each  PSA  in  the  ORB  is  not  expected  to 
shift  dramatically.  In  general,  those  BEAs  or  BEA  segments  that 
have  historically  been  either  large  outbound  or  inbound  waterway 
shippers  or  receivers  |  i .  e .  ,  BEAs  47  (Huntsville),  48  (Chattanooga) 
and  55  (Evansville)  and  BEAs  47  and  62  (Cincinnati)]  are  expected 
to  maintain  their  relative  importance.  The  same  is  true  for  rail 
shippers  and/or  receivers. 

The  average  annual  growth  rate  of  net  waterborne  food  and  feed 
product  shipments  is  projected  to  be  4.5  percent  between  1976  and 
2000  and  1.4  percent  between  2000  and  2040.  Outbound  waterborne 
shipments  are  expected  to  increase  at  a  rate  of  2.7  percent  per 
annum  between  1976  and  2000.  Inbound  movements  are  expected  to 
increase  only  slightly  between  1976  and  2000.  Local  movements  are 
expected  to  remain  relatively  small.  They  are  projected  to  grow  at 
an  annual  rate  of  2.5  percent  between  1976  and  2000  and  at  a  rate 
of  1.0  percent  between  2000  and  2040. 
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The  total  (gross)  waterborne  shipments  will  reach  3.40  million 
tons  in  2040  as  compared  to  1.27  million  tons  in  1976.  Waterborne 
food  and  f ee  i  products  are  expected  to  continue  to  be  relatively 
insignificant  in  the  OHS  in  the  future. 

J  .  Wood  and  Paper 

Group  X,  wood  and  paper  products,  consists  of  forest  products 
ranging  from  wood  logs  and  furniture  to  paper  and  printed  products. 
The  individual  products  within  this  group  which  account  for  nearly 
all  shipments  in  the  group  are:  pulpwood  logs;  lumber  products; 
and  paper  products,  including  pulp,  standard  newsprint  paper,  paper 
and  paperboard,  and  pulp  paper  and  paperboard  products,  nec . 
During  the  period  1969-76,  Group  X  products  accounted  for  an  aver¬ 
age  of  only  0.4  percent  of  total  Ohio  River  System  (ORS)  traffic. 
Most  of  this  was  local. 

Lumber.  Major  uses  of  lumber  are  residential  and  other  con¬ 
struction,  the  manufacture  of  furniture,  and  railroad  crossties, 
wood  pallets  and  containers.  Demand  for  lumber  is  derived  from 
final  product  demand  and  depends  primarily  on  income  and  popu¬ 
lation.  Because  of  the  importance  of  residential  construction  in 
lumber  use,  family  size  and  age  of  head  of  household  are  important 
determinants  of  lumber  demand.  Relative  prices  and  availability  of 
substitutes  tend  to  affect  lumber  demand  in  the  long  run. 

Pulpwood  Logs.  Pulpwood  logs  are  used  almost  exclusively  for 
the  production  of  paper  products,  and  demand  for  pulpwood  logs 
derives,  consequently,  from  the  demand  for  paper  products. 

Paper  Products.  Paper  products  are  used  f>  r  various  purposes 
ranging  from  paper  as  an  intermediate  product  in  the  printing  and 
publishing  industries  to  household  tissues.  Included  also  are 
writing  and  related  papers,  packaging  paper,  Kraft  linerboard, 
building  board  (including  insulation  board  and  hardboard),  and 
various  other  paper  products.  In  general,  low  cost  substitutes  are 
not  as  available  for  paper  products  as  they  are  for  other  Group  X 
products . 

Consumption  of  wood  and  paper  products  in  the  PSAs  increased 
about  20  percent  in  the  period  1969-76,  from  11.0  million  tons  to 
13.2  million  tons.  This  increase  followed  the  national  trend. 

Lumber  consumption  increased  only  modestly  from  1969  to  1976. 
The  largest  consuming  PSAs  were  met  ropo  1  ’  t an  areas  such  as  BEAs  62 


(.Cincinnati)  and  54  (Louisville).  BEA  48  (Chattanooga)  is  a  sig¬ 
nificant  consumer  of  lumber  because  of  furniture  and  wood  produc¬ 
tion.  Consumption  of  pulpwood  logs  increased  throughout  m out  of 
the  1969-76  period.  Pulpwood  consumption  is  concentrated  at  pulp 
and  papermills,  particularly  in  BEA  47  (Huntsville)  and  in  the 
Tennessee  Valley.  Consumption  of  paper  products  is  highest  in 
metropolitan  areas  such  as  BEAs  62  (Cincinnati)  and  66  (Pitts¬ 
burgh)  . 

Production  of  wood  and  paper  products  in  the  PSAs  increased 
from  4.8  million  tons  in  1969  to  5.8  million  tons  in  1976,  an 
average  increase  of  2.6  percent  per  year.  Lumber,  pulpwood  logs, 
and  paper  products  contributed  about  equally  to  the  total.  BEAs  47 
(Huntsville)  and  48  (Chattanooga)  alone  accounted  for  about  70 
percent  of  production  in  the  PSAs  throughout  the  period.  Lumber 
production  in  the  PSAs  increased  steadily  throughout  1969-76,  in 
contrast  to  a  decline  associated  with  the  1974-75  recession  ex¬ 
perienced  elsewhere  in  the  United  States.  Production  of  pulpwood 
logs  is  concentrated  in  the  Huntsville  and  Chattanooga  BEAs.  Pulp 
and  paper  production  requires  large  amounts  of  water,  s ..  mills  are 
frequently  located  near  waterways.  The  Tennessee  Valle;  has  a 
large  and  growing  paper  producing  area,  particularly  BEAs  47  (Hunts¬ 
ville),  48  ( Ch.it  t  unoogu  ) ,  and  50  t  Knoxv  i  1  le)  .  In  recent  years, 

paper  mills  have  also  been  established  in  Kentucky. 

Wood  and  paper  product  i  “iisumpt  i on  m  relevant  BEAs,  and  in 
the  Tennessee  Valiev  aiea  in  general,  is  expected  to  grow  sub¬ 
stantially  during  the  i oming  deludes,  the  average  annual  change  in 
Group  X  consumption  lot  I'Xu-hO  is  projected  to  he  4.01  percent. 
In  later  years,  the  growth  i  ito  i >  expected  to  decline,  with  the 
overall  increase  between  l'l/o  and  20a0  at  2.1t>  percent  per  year. 
Total  consumption  of  Group  X  i  oiiunod  1 1  i  es  in  2040  is  projected  at  59 
million  tons.  The  housing  industry  is  projected  to  be  the  largest 
wood-using  industry  by  the  turn  of  the  century.  Paper  products 
consumption,  and  consequently,  pulpwood  log  consumption,  are  also 
expected  to  grow  rapidly.  The  Huntsville  and  Knoxville  BEAs  are 
expected  to  he  the  largest  consumers  of  wood  and  paper  products. 

The  production  of  wood  and  paper  products  in  the  ORB  is  also 
projected  to  grow  rapidly  in  the  future,  although  at  a  somewhat 
slower  rate  than  consumption.  Total  production  of  Group  X  com¬ 
modities  in  2040  is  expected  to  reach  20.8  million  tons,  an  average 
increase  of  2.02  percent  per  year  for  1976-2040.  The  largest 
producing  PSAs  will  continue  to  he  BEAs  47  (Huntsville),  48  (Chat¬ 
tanooga),  and  50  (Knoxville). 
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Wood  and  paper  products  are  generally  transported  by  truck  and 
rail  in  the  ORB  as  elsewhere  in  the  United  States,  but  the  conven¬ 
ience  of  ORS  waterways  provides  some  exceptions.  Barge  transport 
has  an  absolute  advantage  over  other  modes  for  products  both  pro¬ 
duced  and  consumed  along  the  Tennessee  River,  such  as  pulpwood 
logs.  A  significant  portion  of  wood  products  produced  in  the  PSAs 
is  sent  by  rail  to  metropolitan  areas  in  Illinois,  Indiana,  and 
Ohio,  and  to  the  East  Coast  for  consumption  and  export. 

Projections  of  waterborne  movements  were  based  on  the  existing 
modal  split.  Gross  waterborne  shipments  of  Group  X  commodities  are 
projected  to  increase  from  564  thousand  tons  in  1976  to  1.4  million 
tons  in  2040,  at  a  rate  of  J.9  percent  per  year  from  1976  to  2000 
and  1.2  percent  per  year  thereafter.  Local  shipments  will  continue 
to  dominate,  although  the  most  rapid  growth,  initially,  will  be  in 
outbound  movements. 


K.  Petroleum  Products,  Nec . 

Group  XI,  petroleum  products,  nec.,  consists  of  relatively  low 
gravity  petroleum  products  which  are  not  suitable  for  pipeline 
transport.  The  three  product  groups  included  are  lubricating  oils 
and  greases;  naphthas;  and  asphalt,  tar,  and  pitches.  All  are 
by-products  of  petroleum  fuel  production  and  are  used  predominantly 
in  the  industrial  and  transportation  sectors. 

Consumption  of  Group  XI  products  in  the  PSAs  was  2.7  million 
tons  in  1969  and  2.9  million  tons  in  1976.  During  that  period,  it 
rose  to  a  peak  of  3.2  million  tons  in  1973.  The  year-to-year 
changes  in  consumption  in  the  PSAs  paralleled  changes  in  national 
consumption,  with  the  ORB's  share  remaining  between  5  and  6  percent 
throughout.  The  demand  for  petroleum  products  is  influenced  by  the 
importance  and  growth  of  the  petrochemical  industry,  by  growth  in 
the  demand  of  household  use  of  paints  and  cleaning  agents,  and  by 
the  technological  change  and  growth  in  the  transportation  sector. 
The  largest  consuming  PSAs  for  Group  XI  products  are  BEAs  62 
(Cincinnati)  and  66  (Pittsburgh). 


Production  of  petroleum  products,  nec.,  in  the  PSAs  remained 
stable  during  the  period  1969-76,  with  annual  production  levels 
ranging  from  980.9  thousand  Lons  in  1969  to  1,102.2  thousand  tons 
in  1974.  Production  in  1976  was  1,026.9  thousand  tons.  National 
production  during  this  period  was  also  relatively  stable,  with  the 
ORB's  share  remaining  at  2  percent.  In  recent  years  newly  de¬ 
veloped  technology  has  improved  the  efficiency  of  producing  petro¬ 
leum  fuel  so  that  by-product  production  per  barrel  of  crude  oil  has 
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been  reduced.  However,  an  offsetting  trend  is  the  increasing  use 
of  heavy  and  high-sulfur  crude  oils  which  yield  a  higher  volume  of 
petroleum  products.  BEA  52  (Huntington)  is  the  major  producing  PSA 
for  petroleum  products,  accounting  for  57  percent  of  th«  total  pro¬ 
duction  in  the  PSAs  in  1976. 

Both  consumption  and  production  are  projected  to  increase  in 
the  near  term.  However,  they  are  projected  to  decline  in  the  long 
run  because  of  the  shortage  of  crude  oil.  Consumption  is  projected 
to  increase  from  2.9  million  tons  in  1970  to  5.3  million  tons  in 
2000  and  then  decline  to  3.1  million  tons  in  2040.  For  the  entire 
period  1976-2040,  the  projection  indicates  an  increase  of  0.13 
percent  per  year.  The.'  projection  of  prediction  follows  a  similar 
pattern,  rising  from  1.0  million  tons  in  1976  to  2.1  million  Lons 
m  2000  and  then  falling  to  0.9  million  tons  in  2040.  For  the 
entire  period  197O-2040  this  indicates  a  decline  in  production  of 
0.13  pe  rcent  pe r  yea  r . 

In  the  PSAs,  net  waterborne  receipts  (inbound  less  outbound) 
totaled  1.9  million  Lons  in  1976.  Petroleum  products  include 
mostly  1  ow-va l ue-t o-wei ght  products  which  are  not  easily  damaged. 
Barge  rates  average  about  one-half  of  rail  rates  and  one-eighth  of 
truck  rates,  so  when  there  is  a  convenient  waterway  between  the 
consumption  and  production  locations,  barges  are  usually  the  the 
preferred  mode  of  transport. 

In  general,  no  significant  changes  in  the  modal  split  are 
anticipated  m  the  projection  period.  However,  in  some  cases 
BKA-to-BEA  links  have  been  adjusted  for  projected  changes  in  con¬ 
sumption  and  production  location  patterns.  Gross  waterborne  traf¬ 
fic  is  projected  to  increase  f  om  2.8  million  tons  in  1976  to  6.0 
million  tons  in  2000.  In  the  following  decades,  because  of  the 
effects  of  declining  crude  oil  supplies,  gross  waterborne  traffic 
is  projected  to  decrease  rapidly  to  3.5  million  tons  in  20a0. 

L.  Rubber,  Plastic  and  Nonmetallic  Mineral  Products,  N  e  c . 

Group  XII,  rubber,  plastic  and  nonmetallic  mineral  products, 
nee.  (including  glass  and  leather),  accounted  for  0.8  percent  of 
the  waterborne  traffic  in  the'  Ohio  R,ver  System  (ORS)  during  the 
period  l9b9-76.  Building  cement  and  lime  together  accounted  for 
98.0  percent  of  Group  XII  movements  in  1976,  and  the  projections 
are  based  on  ana  I ys i s  of  these  two  commodities. 

cement.  Building,  or  hydraulic,  cement  is  the  major  binding 
agent  used  in  concrete  construction.  Approximately  95  percent  of 
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building  cement  is  portland  cement,  of  which  66  percent  is  used  by 
producers  of  ready-mix  concrete.  Most  of  the  remainder  is  used  by 
concrete  product  producers  and  highway  and  other  contractors. 

Lime.  Lime,  a  basic  chemical,  is  used  in  chemical  production, 
construction,  steel  production,  water  purification  and  air  emission 
control.  The  steel  industry  is  the  primary  industrial  user,  where 
lime  is  utilized  for  open-hearth  steel  furnaces. 

Consumption  of  lime  and  cement  in  the  ORB  fluctuated  from  year 
to  year  over  the  period  1969-76,  declining  overall  from  7.7  million 
tons  in  1969  to  7.3  million  tons  in  1976.  The  pattern  of  variation 
and  decline  reflected  that  of  national  consumption;  although  the 
ORB's  share  of  national  consumption  declined  slightly  from  8.1 
percent  to  7.9  percent.  Cement  and  lime  are  consumed  throughout 
the  PSAs.  Cement  consumption  depends  on  construction  activity 
which  in  turn  is  related  to  economic  conditions,  population  shifts, 
and  government  policy.  Most  of  the  demand  tor  lime  is  derived  from 
the  demand  for  specific  chemical  products  and  steel.  Consumption 
of  lime  has  been  encouraged  by  environmental  controls  on  synthetic 
soda  ash  production  (since  lime  is  needed  in  natural  soda  ash 
production)  and  by  the  growth  of  pollution  control  processes  re- 
qu i r i ng  lime. 

During  the  period  1969-76,  production  of  cement  and  lime  in 
the  PSAs  varied  from  3.6  to  4.3  million  tons,  with  the  lowest 
levels  occurring  in  1970  and  1973  and  a  peak  of  4,491.0  thousand 
tons  in  1973.  This  pattern  conformed  to  variations  in  national 
production  during  the  period.  The  leading  PSA  producer  of  lime  and 
cement  in  1976  was  BEA  66  (Pittsburgh)  followed  by  BEAs  54  (Louis¬ 
ville)  and  115  (Paducah).  Two  lime  plants  began  operations  in  BEA 
62  (Cine  innati)  during  the  study  period. 

Both  consumption  and  production  of  cement  and  lime  in  the  PSAs 
are  projected  to  increase  in  the  next  decades.  Consumption  is 
expected  to  rise  from  7.3  million  tons  in  1974-76  to  28.5  million 
tons  in  2040,  at  an  average  annual  rate  of  4.1  percent  through  2000 
and  then  at  0.9  percent  annually.  Production  is  expected  to  in¬ 
crease  at  3.8  percent  annually  and  then  0.6  percent  annually  for 
the  same  periods,  reaching  13.5  million  tons  in  2040. 

in  1972,  15.1  percent  of  cement  shipments  in  the  United  States 
of  over  25  miles  was  shipped  by  rail,  15-9  percent  by  water,  and 
the  rest  by  motor  carrier  and  private  truck.  Because  cement  has  a 
low  price  relative  to  weight,  barge  is  the  preferred  mode  of  trans¬ 
port  when  both  origins  and  destinations  are  served  by  water.  How¬ 
ever,  when  delivery  is  required  within  a  short  span  of  time,  rail 


or  truck  is  the  major  means  ot  shipment.  Only  2  to  A  percent  of 
lime  production  moved  by  water  during  the  past  decade.  Both  rail 
and  truck  transportation  were  used  extensively. 

Net  truck  receipts  are  expected  to  continue  to  account  for  the 
largest  portion  of  net  receipts  of  Group  XII  commodities  in  the 
future,  although  net  water  receipts  are  projected  to  increase 
slightly  faster  than  either  truck  or  rail.  Gross  waterborne  ship¬ 
ments  are  projected  to  increase  at  4.9  percent  per  year  from  1976 
to  2000  and  at  1.1  percent  from  2000  to  2040,  reaching  7.0  million 
tons  in  2040.  The  largest  increase  will  be  local  shipments  in 
1976-2000,  as  the  two  new  lime  plants  in  BEA  62  (Cincinnati)  in¬ 
crease  production  to  capacity. 

M.  Nonferrous  Metals  and  Alloys,  Nec  L 

Group  XIII,  nonferrous  metals  and  alloys,  nec.,  consists  of 
primary  smelter  products  and  semi-fabricated  products,  such  as 
sheets,  bars,  castings  and  wire,  and  other  mill  and  foundry  pro¬ 
ducts.  There  are  four  categories  of  these  products:  (1)  aluminum 
and  aluminum  alloys,  unworked;  (2)  copper  and  copper  alloys, 
whether  or  not  refined,  unwot ked;  (3)  lead  and  zinc  industry 
alloys,  unworked;  and  (4)  other  nonferrous  metals  and  alloys. 
Group  XIII  accounted  for  only  0.1  percent  of  the  total  waterborne 
commerce  in  the  0RS  in  1976.  Nearly  all  of  this  was  in  the  first 
three  categories . 

Aluminum  and  Alloys.  Aluminum  is  the  most  common  metallic 
element  on  the  earth  and  is  second  only  to  steel  in  use.  Major 
end-use  markets  of  aluminum  include  building  construction,  trans¬ 
portation,  consumer  durables,  electrical  machinery  and  equipment, 
containers,  and  packaging.  Aluminum  is  widely  used  and  valued 
especially  for  its  lightness,  nontoxicity,  and  ease  in  forming. 

Copper  and  Copper  Alloys.  Uses  of  copper  are  similar  to  those 
of  aluminum.  End  uses  include  building  construction,  transpor¬ 
tation,  industrial  machinery  and  equipment,  and  electrical  and 
electronic  products.  The  volume  of  waterborne  copper  products  in 
the  0RS  is  relatively  small,  but  it  increased  dramatically  during 
the  study  period  from  1.7  thousand  tons  in  1969  to  a  peak  of  50.3 
thousand  tons  in  1973.  Waterborne  copper  shipments  in  1976  were 
20.8  thousand  tons. 

Lead  and  Zinc  and^Their  A1 loys .  head  is  used  both  as  a  metal 
to  alloy  with  other  elements  and  as  a  chemical  to  form  chemical 
compounds.  Transportation  related  industries  are  by  far  the 
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largest  i ead-consuming  industries,  with  production  of  storage 
batteries  and  antiknock  gasoline  additives  the  primary  uses.  Zinc 
is  widely  used  in  galvanizing  because  of  its  low  melting  point  and 
good  resistance  to  corrosion.  The  construction  and  transportation 
industries  are  the  major  zinc  consumers.  Waterborne  shipments  in 
the  ORS  of  lead  and  zinc  and  their  alloys  consisted  almost  entirely 
of  primary  metals.  The  volume  increased  moderately  from  37.0 
thousand  tons  to  81.3  thousand  tons  from  1969  to  1976,  but  the 
increase  did  not  keep  pace  with  the  increases  in  other  Group  XIII 
commodities . 

Other  Nonferrous  Metals  and  Alloys.  Primary  smelter  products 
of  other  nonferrous  metals,  such  as  tin,  magnesium,  nickel,  and 
chromium,  were  not  significant  in  volume  of  waterborne  shipments, 
accounting  for  less  than  1  percent  of  Group  XIII  in  1976. 

Consumption  of  nonferrous  metals  and  alloys  in  the  ORB  is 
estimated  at  1.3  million  tons  in  1969  and  1.5  million  tons  in  1976. 
This  modest  increase  reflects  the  limited  growth  of  consuming 
industries  in  the  PSAs  during  the  period.  Year-to-year  changes  in 
consumption  followed  the  pattern  of  consumption  for  the  United 
States  as  a  whole,  particularly  a  decline  in  1975  following  the  oil 
embargo.  Consumption  of  nonferrous  metals  in  the  PSAs  was  6.7 
percent  of  the  United  States  total  in  1969  and  7.2  percent  in  1976. 

Aluminum  was  the  leading  nonferrous  metal  consumed  in  the  PSAs 
both  as  a  primary  metal  and  in  mill  and  foundry  products.  BEAs  52 
(Huntington)  and  55  (Evansville)  together  accounted  for  59.0  per¬ 
cent  of  primary  aluminum  consumption  in  the  PSAs  in  1976;  consump¬ 
tion  of  mill  and  foundry  products  was  more  widely  dispersed,  but  a 
major  share  was  consumed  in  the  industrial  centers  of  Cincinnati, 
Pittsburgh,  Nashville,  and  Evansville. 

As  a  producer  of  nonferrous  met3ls  and  alloys,  the  ORB  was 
considerably  more  important.  Production  in  the  PSAs  increased  from 
an  estimated  1.8  million  tons  in  1969  to  2.8  million  tons  in  1976. 
During  that  time,  the  PSAs'  share  of  national  production  increased 
from  11.1  percent  to  16.8  percent.  The  PSAs'  share  of  aluminum 
production  alone  was  22.9  percent  in  1976. 

Production  of  nonferrous  metals  and  alloys  in  the  ORB  is 
concentrated  in  six  PSAs.  These  are:  BEAs  55  (Evansville),  66 
(Pittsburgh),  50  (Knoxville),  52  (Huntington),  48  (Chattanooga), 
and  49  (Nashville).  In  1976,  primary  metal  production  accounted 
for  67  percent  of  the  total,  and  the  remaining  33  percent  was  mill 
and  foundry  products  (aluminum  and  copper).  Aluminum  predominated 
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in  both  categories,  accounting  for  close  to  85  percent  of  total 
nonferrous  metal  production  in  the  PSAs.  The  analysis  of  produc¬ 
tion  was  focused  on  aluminum. 

Aluminum  production  as  a  primary  metal  is  concentrated  in  a 
few  large,  vertically  integrated  firms,  primarily  because  produc¬ 
tion  is  capital  intensive  with  favorable  economies  of  scale. 
Increasing  imports  of  aluminum  are  an  indication  that  demand  is  not 
a  constraint  on  production.  Aluminum  production  does  not  create 
serious  pollution  of  the  environment,  but  it  is  a  high  energy  use 
industry . 

Mill  and  foundry  production  is  more  dispersed,  with  several 
hundred  independent  fabricators  throughout  the  United  States. 
Unlike  primary  aluminum  production,  production  of  semi-fabricated 
products  has  exceeded  domestic  demand,  and  exports  have  increased 
in  the  last  decade. 

Production  of  nonferrous  metals  in  the  ORB  is  expected  to 
increase  rapidly  in  the  future  from  2.8  million  tons  in  1976  to 
25.2  million  tons  in  2040.  The  rate  of  increase  is  projected  at 
5.5  percent  per  year  from  1976  to  2000  and  2.4  percent  from  2000  to 
2040.  Aluminum  production  is  expected  to  continue  to  grow  rapidly, 
accounting  for  an  even  larger  share  of  total  nonferrous  metal 
production  than  the  current  84  percent.  The  PSA  share  of  U.S. 
production  is  expected  to  rise  from  16.8  percent  in  1976  to  28.1 
percent  i n  2040 . 

Consumption  of  Group  XIII  products  in  the  PSAs  is  expected  to 
grow  at  a  somewhat  slower  rate,  3.8  percent  per  year  from  1976  to 
2000  and  2.0  percent  from  2000  to  2040.  This  growth  is  about  in 
line  with  projected  United  States  consumption,  so  that  the  PSAs' 
share  is  expected  to  remain  at  around  7  percent. 

Waterborne  transport  accounts  for  only  a  small  portion  of 
Group  XIII  shipments,  both  in  the  ORB  and  nationally.  In  1972, 
water  transport  accounted  for  0.7  percent  of  nonferrous  metal 
shipments  in  the  United  States,  while  rail  and  motor  carrier  were 
45.9  percent  and  53.1  percent,  respectively.  In  1976,  waterborne 
shipments  in  PSAs  consisted  of  215  thousand  tons  inbound,  11  thou¬ 
sand  tons  outbound,  and  21  thousand  tons  locally.  Virtually  all  of 
the  waterborne  shipments  were  primary  metals  rather  than  semi- 
fabricated  products.  Water  transport  is  relatively  attractive  for 
the  primary  metals  because  they  are  heavy,  bulky,  and  do  not  re¬ 
quire  special  handling.  Also,  the  destinations  at  mill  and  foundry 
locations  are  relatively  concentrated.  Rail  and  truck  transports, 


however,  are  more  suitable  for  the  dispersed  destinations  of  the 
semi-fabricated  products.  Truck  and  rail  also  have  a  cost  advant¬ 
age  from  faster  delivery  time,  which  allows  lower  inventory  cost 
than  water  transport. 

Projections  of  waterborne  transport  of  Group  XIII  commodities 
in  the  ORS  are  based  on  the  assumption  that  the  current  modal  split 
will  continue.  Inbound  waterborne  shipments  are  expected  to  con¬ 
tinue  to  be  greater  than  outbound  shipments  and  to  increase  at  a 
somewhat  more  rapid  rate.  The  total  volume  of  nonferrous  water¬ 
borne  shipments  in  the  ORS  is  projected  to  increase  from  246.9 
thousand  tons  in  1976  to  633.1  thousand  tons  in  2000  and  1,567.8 
thousand  tons  in  2040,  at  rates  of  4.0  percent  per  year  in  the 
first  period  and  2.3  percent  per  year  in  the  latter  period. 

N.  Manufactured  Products,  Nec. 

Group  XIV,  manufactured  products,  nec.,  consists  of  fabricated 
metal  products,  machinery,  transportation  equipment,  and  other 
manufactured  products.  Waterborne  shipments  of  this  group  in  the 
Ohio  River  System  (ORS)  were  small  throughout  the  1969-76  study 
period,  accounting  for  only  0.2  percent  of  total  waterborne  traffic 
in  1976.  Although  the  group  includes  a  variety  of  commodities, 
only  four  product  groups  are  significant  in  waterborne  traffic. 
These  are:  fabricated  metal  products,  machinery,  electrical  ma¬ 
chinery,  and  ships  and  boats. 

Consumption  of  selected  manufactured  goods  in  Group  XIV  in¬ 
creased  at  an  average  of  8.3  percent  per  year  from  1969  to  1976  in 
the  PSAs.  These  products  are  consumed  by  all  sectors  of  the 
economy  for  a  variety  of  uses  but  the  manufacturing  sector  is  by 
far  the  largest  consumer.  BEAs  62  (Cincinnati)  and  66  (Pittsburgh) 
were  the  major  consuming  areas  during  the  period;  BEAs  48  (Chatta¬ 
nooga)  and  65  (Clarksburg)  were  the  fastest  growing. 

The  Ohio  River  Basin  has  long  been  an  industrial  center  of  the 
nation,  and  it  is  expected  to  remain  so.  Production  of  selected 
manufactured  products  in  the  PSAs  fluctuated  during  the  1969-76 
period,  ranging  from  a  low  of  6.6  million  tons  in  1971  to  a  high  of 
8.0  million  tons  in  1974.  Production  in  1976  was  7.4  million  tons. 
In  1976,  almost  62  percent  of  the  total  PSA  production  occurred  in 
BEAs  54  (Louisville),  62  (Cincinnati),  and  66  (Pittsburgh). 

Consumption  of  Group  XIV  products  in  the  PSAs  is  projected  to 
increase  at  3.7  percent  per  year  from  6.0  million  tons  in  1974-76 
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to  14.6  million  tons  in  2000.  [n  the  following  decades  the  in¬ 
crease  is  projected  to  be  at  2.3  percent  per  year,  reaching  a  total 
of  35.9  million  tons  in  2040.  Production  in  the  PSAs  is  also 
expected  to  rise  rapidly,  at  4.0  percent  per  year  in  the  first 
projection  period  and  then  at  2.2  percent  per  year.  Production  in 
2040  is  projected  at  48.0  million  tons. 

Truck  is  the  primary  transportation  mode  for  manufactured 
products.  Shippers  and  receivers  of  these  products  prefer  rapid 
means  of  transport  rather  than  leaving  expensive  machinery  and 
products  to  be  nonproductive  for  long  periods  of  time.  Moreover, 
many  markets  for  manufactured  products  are  local,  and  truck  is 
therefore  often  the  least  expensive  mode  of  transport.  Gross  water 
shipments  in  the  PSAs  were  352  thousand  tons  in  1976.  Gross  rail 
shipments  were  2,865  thousand  tons,  and  gross  truck  movements  were 
probably  several  times  larger,  but  actual  data  are  not  available. 

Projections  of  waterborne  transport  of  Group  XIV  products  were 
based  on  the  1976  modal  pattern.  Net  shipments  by  all  modes  are 
expected  to  increase  substantially,  reflecting  the  more  rapid 
growth  of  production  than  consumption.  Gross  waterborne  shipments 
are  projected  to  increase  at  4.3  percent  per  year  from  1976  to  2000 
and  at  2.1  percent  from  2000  to  2040,  totaling  2.2  million  tons  in 
2040. 


0.  Others,  Nec. 


Group  XV,  others,  nec.,  consists  of  a  large  number  of  commodi¬ 
ties  which  are  generally  insignificant  in  terms  of  their  waterborne 
movements.  These  commodities  have  few  common  consumption,  produc¬ 
tion  or  tr insportation  characteristics. 

There  are  33  individual  ommodities  in  Group  XV,  ranging  from 
live  animals  to  Department  of  Defense  cargo.  Only  three  commodi¬ 
ties  have  been  transported  in  the  Ohio  River  System  with  any  re¬ 
gularity:  petroleum  and  coal  production,  nec.,  slag,  and  govern¬ 
ment  materials  (primarily  waterway  improvement  materials). 

In  1976,  4.3  million  tons  of  Group  XV  materials  shipped  in  the 
ORS ,  of  which  91  percent  was  waterway  improvement  materials.  Most 
waterway  improvement  materials  shipped  in  the  ORS  were  produced  in 
BEA  115  (Paducah)  and  destined  for  areas  outside  the  ORB. 

Consumption  of  the  three  major  Group  XV  commodities  in  the 
PSAs  fluctuated  within  the  range  of  4.5  to  5.9  million  tons  during 
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the  period  1969-76.  Petroleum  and  coal  products  accounted  for  2.5 
to  3.1  million  tons,  followed  by  slag  consumption  which  accounted 
for  1.7  to  2.0  million  tons.  The  remainder  was  waterway  improve¬ 
ment  material.  The  major  consuming  PSA  was  BEA  66  (Pittsburgh) 
which  was  the  prime  consumer  of  petroleum  and  coal  products. 

Production  of  the  major  Group  XV  commodities  averaged  16 
million  tons  during  the  1969-76  period.  In  1976,  15.3  million  tons 
were  produced,  of  which  61.7  percent  was  slag,  a  by-product  of  the 
steel  manufacturing  process.  BEA  66  (Pittsburgh)  accounted  for 
almost  80  percent  of  slag  production  in  the  PSAs.  Nearly  3.7 
million  tons  of  waterway  improvement  materials  were  produced  in  the 
PSAs  in  1976.  Over  99  percent  of  this  production  occurred  in  BEA 
115  (Paducah) . 

The  production-consumption  gap  in  the  PSAs,  which  resulted  in 
a  relatively  high  level  of  outbound  shipments  in  the  past  decade  is 
projected  to  remain.  Consumption  is  projected  to  grow  slowly  at  an 
average  annual  rate  of  0.66  percent,  while  production  will  grow  at 
a  slightly  lower  level.  By  the  year  2000,  consumption  in  the  PSAs 
will  total  6.6  million  tons,  while  production  will  equal  16.3 
million  tons . 

Approximately  one-third  of  the  transportation  of  Group  XV 
products  in  the  area  served  by  the  0RS  is  by  water.  This  is  a 
relatively  large  proportion  compared  to  other  products  and  com¬ 
modities.  The  reasons  are  that  these  products  have  relatively  low 
value  to  weight  ratios;  they  are  not  easily  damaged;  and  they  are 
usually  not  required  to  reach  destination  points  in  a  short  time. 

The  gross  waterborne  movements  of  others,  nec.,  are  projected 
to  increase  from  4.3  million  tons  in  1976  to  5.1  million  tons  in 
2040.  Most  of  this  increase  is  attributable  to  the  inbound  ship¬ 
ments  of  miscellaneous  petroleum  products. 


-81- 


Table  A-l .  Ohio  River  Basin  Study:  Waterborne  Commerce 
Statistics  Code  Classifications  by  Commodity  Group 

Group  I:  Coal  and  Coke  -  1121,  2920,  3313 

1121  Coal  and  lignite. 

2920  Coke,  including  petroleum  coke. 

3313  Coke  (coal  and  petroleum),  petroleum  pitches  and  asphalts, 

and  naphtha  and  solvents. 


Group  II:  Petroleum  Fuels  -  2911-15,  2921 

2911  Gasoline,  including  natural  gasoline. 

2912  Jet  fuel. 

2913  Kerosine. 

2914  Distillate  fuel  oil. 

2915  Residual  fuel  oil. 

2921  Liquefied  petroleum  gases,  coal  gases,  natural  gas,  and 

natural  gas  liquids. 


Group  III :Crude  Petroleum  -1311 
1311  Crude  Petroleum. 


Group  IV:  Aggregates  -  0931,  1411-1442 

0931  Marine  shells,  unmanufactured. 

1411  Limestone  flux  and  calcareous  stone. 

1412  Building  stone,  unworked. 

1442  Sand,  gravel  and  crushed  rock. 


Grains  -  0102-0111 

Barley  and  rye 

Corn 

Oats 

Rice 

Sorghum 

Wheat 

Soybeans 


Grou 

0102 

0103 

0104 

0105 

0106 

0107 

0111 


(Continued) 
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Table  A- 1 .  Ohio  River  Basin  Study:  Waterborne  Commerce 
Statistics  Code  Classifications  by  Commodity  Group 

Group  I:  Coal  and  Coke  -  1121,  2920,  3313 

1121  Coal  and  lignite. 

2920  Coke,  including  petroleum  coke. 

3313  Coke  (coal  and  petroleum),  petroleum  pitches  and  asphalts, 

and  naphtha  and  solvents. 


Group  II:  Petroleum  Fuels  -  2911-15,  2921 

2911  Gasoline,  including  natural  gasoline. 

2912  Jet  fuel. 

2913  Kerosine. 

2914  Distillate  fuel  oil. 

2915  Residual  fuel  oil. 

2921  Liquefied  petroleum  gases,  coal  gases,  natural  gas,  and 

natural  gas  liquids. 


Group  III:Crudc  Petroleum  -1311 
1311  Crude  Petroleum. 


Group  IV: 

Aggregates  -  0931,  1411-1442 

0931 

Marine  shells,  unmanufactured. 

1411 

Limestone  flux  and  calcareous  stone 

1412 

Building  stone,  unworked. 

1442 

Sand,  gravel  and  crushed  rock. 

Group  V: 

Grains  -  0102-0111 

0102 

Barley  and  rye 

0103 

Corn 

0104 

Oats 

0105 

Rice 

0106 

Sorghum 

0107 

Wheat 

0111 

Soybeans 

(Continued) 
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Table 

Group 

2810 

2811 

2812 

2813 

2816 

2817 

2818 
2819 

2821 

2822 

2823 

2831 

2  841 

2851 

2861 

2871 

2872 
2  37  3 
2876 
2  3  79 

2891 


Groun 

- k— 

1021 
10  51 
1 0  6  l 
1091 


1451 

14  91 
14  9  2 


A-l.  (Continued) 

VI:  Chemicals  and  Chemical  Fertilizers  -  2810-2891 


Sodium  hydroxide  (caustic  soda) . 

Crude  products  from  coal  tar,  petroleum,  and  natural 
gas,  except  benzene  and  toluene. 

Dyes,  organic  pigment,  dyeing  and  tanning  materials. 
Alcohols . 

Radioactive  and  associated  materials,  including  wastes. 
Benzene  and  toluene,  crude  and  commerically  pure. 
Sulfuric  acid. 

Basic  chemicals  and  basic  chemical  products,  not 
elsewhere  classified  (nec.) . 

Plastic  materials,  regenerated  cellulose  and  synthetic 
resins,  including  film,  sheeting,  and  laminates. 
Synthetic  rubber. 

Synthetic  (man-made)  fiber. 

Drugs  (biological  products,  medicinal  chemicals, 
botanical  products  and  pharmaceutical  preparations)  . 

Soap,  detergents,  and  cleaning  preparations;  perfumes, 
cosmetics  and  other  toilet  preparations. 

Paints,  varnishes,  lacquers,  enamels,  and  allied 
produc  ts . 

Gum  and  wood  chemicals. 

Nitrogenous  chemical  fertilizers,  except  mixtures. 
Potussic  chemical  fertilizers,  except  mixtures. 
Phosphatic  chemical  fertilizers ,  except  mixtures. 
Insecticides,  t unw icides ,  post ic.ides,  and  disinfectants. 
Fertilizers  and  fertilizer  materials,  not  elsewhere 
class i f ied . 

Miscellaneous  chemical  products. 


VI I ; Ores  and  Minerals  -  1021-1091;  1451;  1491-1499 
Copper  ore  and  concentrates. 

Bauxite  and  other  aluminum  ores  and  concentrates . 
Manganese  ores  and  concentrates. 

Nonforrous  metal  ores  and  concentrates,  not  elsewhere 
classified. 

Clay,  ceramic  and  refractory  materials. 


Salt. 

Sulphur,  dry. 


V 


(Continued ) 


Table  A-l. 


(Continued) 


Group  VII:  Ores  and  Minerals  -  continued 


1493 

1494 
1499 


Sulphur,  liquid. 

Gypsum,  crude  and  plasters. 

Nonmetallic  minerals,  except  fuels,  not  elsewhere 
classified. 


Group  VIII;  Iron  Ore,  Steel  and  Iron  -  1011,  3311;  3314-3319;  4011 


1011 

3311 

3314 

3315 

3316 

3317 

3318 

3319 

4011 


Iron  ore  and  concentrates . 

Pig  iron. 

Iron  and  steel  ingots,  and  other  primary  forms 
including  blanks  for  tube  and  pipe,  and  sponge  iron. 
Iron  and  steel  bars,  rods,  angles,  shapes  and 
sections,  including  sheet  piling. 

Iron  and  steel  plates  and  sheets. 

Iron  and  steel  pipe  and  tube. 

Ferroalloys . 

Primary  iron  and  steel  products,  not  elsewhere 
classified,  including  castings  in  the  rough. 

Iron  and  steel  scrap. 


Group  IX;  Feed  and  Food  Products,  Nec .  -  2014-2099 


2014 

2015 
2021 
2022 
2031 

2034 

2039 


2041 

2042 
2049 
2  061 
2  062 
2081 

2091 

2092 

2094 

2095 
2099 


Tallow,  animal  fats  and  oils. 

Animal  by-products,  not  elsewhere  classified. 

Dairy  products,  except  dried  milk  and  cream. 

Dried  milk  and  cream. 

Fish  and  fish  products,  including  shellfish, 
prepared  or  preserved. 

Vegetables  and  preparations,  canned  and  otherwise 
prepared  and  preserved. 

Fruits  and  fruit  vegetable  juices,  canned  and 
otherwise  prepared  or  preserved. 

Wheat  flour  and  semolina. 

Prepared  animal  feeds. 

Grain  mill  products,  not  elsewhere  classified. 

Sugar . 

Molasses . 

Alcoholic  beverages. 

Vegetable  oils,  all  grades;  margarine  and  shortening. 
Animal  oils  and  fats,  not  elsewhere  classified, 
including  marine. 

Groceries . 

Icc . 

Miscellaneous  food  products. 


(Continued) 


Table  A-l.  (Continued) 


Group  X:  Wood  and  Paper  Products  -  2411-2711;  0861 


2411 

2412 

2413 

2414 

2415 

2416 
2421 
2431 
2491 
2511 
2611 
2621 
2631 
2691 

2711 

0861 


Logs . 

Rafted  logs. 

Fuel  wood,  charcoal,  and  wastes. 

Timber,  posts,  poles,  piling,  and  other  wood  in  the  rough. 
Pulpwood  log. 

Wood  chips,  staves,  moldings,  and  excelsior. 

Lumber . 

Veneer,  plywood,  and  other  worked  wood. 

Wood  manufactures,  not  elsewhere  classified. 

Furniture  and  fixtures. 

Pulp . 

Standard  newsprint  paper. 

Paper  and  paperboard. 

Pulp,  paper  and  paperboard  products,  not  elsewhere 
classified. 

Printed  matter. 

Forest  products,  not  elsewhere  classified. 


Group  XI:  Petroleum  Products,  Nec.  -2916-2918 
2916  Lubricating  oils  and  greases. 

^917  Naphtha,  mineral  spirits,  solvents,  not  elsewhere 

classified . 

2918  Asphalt,  tar,  and  pitches. 


Group  XII:Rubber,  Plastic,  Nonmetallic  Mineral  Products,  Nec.  - 
'  3011-3291 


3  0 1. 1 
3111 
3211 
3241 
3251 
3271 
328  1 
3291 


Rubber  and  miscellaneous  plastics  products. 
Leather  and  leather  products. 

Glass  and  glass  products. 

Building  cement. 

Structural  clay  products,  including  refractories. 
Lime . 

Cut  stone  and  stone  products. 

Miscellaneous  nonmetallic  mineral  products. 


(Continued) 
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Table  A— 1 . 
Group  XIII; 
3321 


3322 

3323 

3324 


Group  XIV: 

3411 

3511 

3611 

3711 

3721 

3731 

3791 

3811 

3911 


Group  XV; 

0101 

0112 

0119 

0121 

0122 

0129 

0131 

0132 

0133 

0134 

0141 

0151 

0161 

0191 

0841 


(Continued) 

Nonferrous  Metals  and  Alloys,  Nec.  -  3321-3324. 

Nonferrous  metals  primary  smelter  products,  basic 
shapes,  wire,  castings  and  forgings,  except 
copper,  lead,  zinc  and  aluminum. 

Copper  and  copper  alloys,  whether  or  not  refined, 
unworked. 

Lead  and  zinc  including  alloys,  unworked. 

Aluminum  and  aluminum  alloys,  unworked. 


Manufactured  Products,  Nec.-  3411-3911. 

Fabricated  metal  products,  except  ordnance, 
machinery,  and  transportation  equipment. 

Machinery,  except  electrical. 

Electrical  machinery,  equipment  and  supplies. 

Motor  vehicles,  parts  and  equipment. 

Aircraft  and  parts. 

Ships  and  boats. 

Miscellaneous  transportation  equipment. 

Instruments,  photographic  and  optical  goods,  watches 
and  clocks. 

Miscellaneous  products  of  manufacturing. 


Others,  Nec. 


Cotton,  raw. 

Flaxseed. 

Oilseeds,  not  elsewhere  classified. 

Tobacco,  leaf. 

Hay  and  fodder. 

Field  crops,  not  elsewhere  classified. 

Fresh  fruits  and  tree  nuts,  except  bananas  and  plantains. 
Bananas  and  plantains. 

Coffee,  green  and  roasted,  (including  instant). 

Cocoa  beans. 

Fresh  and  frozen  vegetables. 

Live  animals  (livestock),  except  zoo  animals,  cats, 
dogs,  etc. 

Animals  and  animal  products,  not  elsewhere  classified. 
Miscellaneous  farm  products. 

Crude  rubber  and  allied  gums. 


(Continued) 


Table  A-l .  (Continued) 


Group  XV:  Others/  Nec.  -  continued 


0911 

0912 

0913 

1471 

1479 

1911 

2211 

2991 

3312 

4012 

4022 

4024 

4029 

4111 

4112 

4113 
4118 

9999 


Fresh  fish,  except  shellfish. 

Shellfish,  except  prepared  or  preserved. 

Menhaden . 

Phosphate  rock. 

Natural  fertilizer  materials,  not  elsewhere  classified. 
Ordnance  and  accessories. 

Basic  textile  products,  except  textile  fibers. 

Petroleum  and  coal  products,  nec. 

Slag. 

Nonferrous  metal  scrap  • 

Textile  waste,  scrap  and  sweepings. 

Paper  waste  and  scrap. 

Waste  and  scrap,  nec. 

Water. 

Miscellaneous  shipments  not  identifiable  by  commodity. 
LCC  freight. 

Materials  used  in  waterway  improvement,  government 
materials. 

Department  of  Defense  controlled  cargo  and  special 
category  items. 
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Table  08.  Ohio  River  Basin:  Consumption  of  Iron  Ore.  Iron  and  Steel,  by  BEAs  or  BEA  Segments, 

Estimated  1969-76 
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Source:  Table  B-2,  ana  Crude  Petroleum  (Group  III)  Report. 
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Source:  Production  of  the  iron  ore,  iron  and  steel  commodity  group  shown  in  Tables  A-18  through  A- 22  of  Group  VIII  Report 
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paper  products  industry,  by  BEA,  and  the  U.S.  ratios  of  paper  products  earnings  to  production  in  t  r,"  paper 
products  industry.  BEA  segments  production  growth  in  the  2020-2040  period  assumed  one-half  the  -irowth  rat 
of  the  2000-2020  period. 

Source:  U.S.  Water  Resource  Council,  1972  QBERS  Projections,  Volumes  1  and  2;  U.S.  Department  of  Conror 
Bureau  of  Domestic  Commerce,  data  on  file,  and  RHNA  estimates. 
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APPENDIX  F 
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Table  F-l.  Ohio  River  System:  Waterborne  Traffic  of  Coal  and 
Coke,  by  Origin  BEA,  Shipping  BEA,  Receiving  BEA  and 
Destination  BEA,  Estimated  1976  and  Projected 
1930-2040,  Selected  Years 


ORIGIN 

A 

SHIPPING 

BEA 

RECF  I  VINjG 
BEA 

OEST I  NAT 
BEA 

FOR 

COMMODITY 

GROUP  01 

TN  HUNDREDS  OF 

TONS 

1976 

I960 

1990 

2000 

2020 

2040 

n  1 1 

086 

0  6  f. 

066 

1021 

1173 

1397 

1865 

3493 

5093 

04ft 

04ft 

046 

04  ft 

5661 

1  Q3“3 

4450 

3419 

1845 

7ufe 

0  4  H 

047 

08? 

082 

“5 

4  ft 

84 

64 

67 

90 

0  4  H 

04  7 

077 

0  7  7 

16  36 

1  “  M  9 

2319 

2976 

2649 

2097 

0  4  ft 

0  4ft 

077 

077 

200 

177 

286 

352 

324 

256 

0  4  H 

04ft 

069 

089 

1  69 

13« 

195 

258 

241 

196 

049 

047 

in 

137 

?3“ 

177 

236 

296 

254 

206 

04M 

0  4  ft 

1  lb 

138 

7  7  52 

300“ 

9736 

13945 

15673 

1  64  Rb 

049 

1  is 

ns? 

082 

794 

934 

1  20Q 

1326 

1423 

1460 

049 

ns 

06? 

Ob? 

667 

75? 

1  200 

1344 

1511 

1737 

nsn 

04ft 

0  4  H 

048 

315 

565 

?95 

227 

161 

65 

050 

067 

os? 

052 

236 

?6  0 

337 

36ft 

390 

341 

OS0 

0*? 

06? 

062 

2663 

2750 

4003 

“427 

5049 

5RUb 

oso 

084 

066 

066 

361 

561 

70Q 

827 

961 

932 

f  *  5  ■) 

06? 

OftS 

066 

3*  1 

520 

635 

740 

860 

ft  3  4 

080 

06? 

ii“ 

1 1“ 

56 

4ft 

ft  6 

100 

90 

74 

oso 

06? 

1  1  S 

1  15 

6ft2 

64ft 

665 

797 

HH9 

1173 

mo 

04  ft 

1  3b 

136 

“32 

31? 

63? 

679 

576 

463 

IS  1 

04  ft 

04  6 

048 

315 

593 

319 

240 

161 

65 

ns? 

08? 

082 

3  799 

3530 

47  94 

5163 

5196 

523R 

0  s ; 

ns? 

Os  S 

055 

3“ 

4? 

54 

55 

66 

72 

08? 

06? 

062 

2533 

2666 

“?1  0 

4567 

47  14 

5657 

i 

08? 

f“l> 

068 

379 

399 

486 

541 

588 

637 

1 

08? 

Of. 6 

0  66 

“72  3 

5039 

6419 

7363 

9134 

10  366 

rr-\ 

0  *1  ft 

06  6 

086 

346 

368 

469 

538 

66  7 

757 

n  =>  l 

08? 

1 1“ 

11“ 

210 

176 

34? 

389 

400 

329 

os  i 

08? 

1  ii' 

115 

5“ 

4ft 

87 

64 

67 

84 

om 

ns? 

13? 

137 

186 

16? 

270 

2Q  7 

760 

226 

is  i 

f.  4  » 

1  3b 

1  39 

“32 

3ft  1 

541 

582 

565 

4  5b 

os  J 

08? 

1  i>' 

1  18 

1“ 

1  2 

19 

19 

18 

16 

o  s  1 

ns? 

1  4  I 

1“1 

1  69 

133 

247 

776 

24  1 

IbR 

is,’ 

08? 

0  4  7 

047 

241)9 

214  1 

1664 

1194 

R37 

**s»  1 

ni.2 

08? 

049 

044 

ftHO 

i  Oft? 

1  1  96 

1144 

1045 

R50 

n  s  ? 

ns? 

ns? 

os? 

986  j4 

1  0  R  M  ft 

171597 

181345 

16rtl 39 

159807 

? 

06? 

os? 

08? 

7  MS 

97  3 

16)9 

160ft 

1  4H9 

14  15 

06  4 

ns? 

08? 

3130 

38  7  ft 

6  0  S  7 

64  04 

5R3H 

564  3 

OS? 

os? 

084 

084 

1  92 

34ft 

4?7 

648 

6  M  3 

720 

OS? 
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1 1  *“ 

1  396 

1  78  ft 

1541 

1610 

1455 
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06? 

06? 

490  oft 

56  36  H 

92073 

113716 

1 00814 

1 1  Jb6*» 

r' '' ? 
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1  0 

1  1 

1  9 

2  3 

71 

23 

'' s/ 
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S  7  3S 

7086 

6  ?  M  2 
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4  6  79 

22219 

27342 

36833 
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7  1  32 

ft  3  7  4 

1110  3 

1  7583 

1  3?H7 

1  “  1  2  7 

0  •>? 

0  -<  ? 

066 
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1  04^.16 

127917 

1  7  ?  ft  1 0 

1 84ftM7 

741773 

2  7  0  S  2  5 

0  -y? 

0S4 

0  66 

066 

3m  1 

4  ft  4 

62ft 

67  J 

H  7  ft 

96? 

0‘-  ? 

06  ft 

0  66 

25  U 

30s 

“  1 7 

4  4  0 

576 

645 

Oft  4 

0  6  6 

0  ft  6 

RO 

1 1  0 

1  4  0 

1 
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23? 

0 »'  6 

n  *  t ■ 
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33s  1 

40m  7 

ss?? 

590  1 

7  775 

8f  44 

ns? 

0  7  7 

07  7 

Rft 

8  8 

1  30 

20o 

300 

38  0 

r-^? 

r'  8  ? 

0  8  1 

OR  1 

1  OS 

R  1 

ISft 

280 

?00 

160 

r.  c,  ? 

1 1  “ 

1 1“ 

“Syrt 

3Q0  8 

7  110 

9  19  1 

84?  3 

a  4  4  R 
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1  l  8 

1  15 

10  36 

1077 

1313 

1467 

16  6  4 

1  HR*. 
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Table  F- 1 . (Continued) 


FOR  COMMODITY  GROUP  PI  IN  HUNDREDS  OF  TONS 
OF  -IN  SHIPPING  RECEIVING  DESTINATION - 


**r.  A 

UFA 

PEA 

HEA 

197b 

I960 

1990 

2000 

2020 

20*0 

0  ' .? 

054 

115 

115 

2A70 

2569 

3129 

3498 

3967 

4756 

0  :*  ? 

052 

137 

137 

6  0  64 

534R 

10369 

11425 

7550 

6119 

0  >? 

06? 

1  30 

138 

355 

312 

44  1 

444 

417 

389 

0  • 

0*6 

1  36 

1  36 

64 

78 

i  i  i 

i  i  i 

1  05 

97 

0  •? 

06? 

1  A  1 

1A  1 

3191 

2H39 

5720 

6241 

4107 

3260 

0  S3 

06? 

047 

0  A  7 

602 

501 

356 

27b 

227 

93 

n  3 

OS? 

0S2 

052 

2  7 12 

3126 

4069 

4382 

4140 

3724 

C'3 

06? 

05? 

052 

236 

269 

350 

377 

356 

320 

0*3 

os? 

0S4 

0S4 

48 

58 

8? 

91 

129 

137 

r  *  * 

OS? 

0S5 

055 

46 

102 

]?R 

127 

128 

137 

0  '  i 

06? 

06? 

062 

2777 

3171 

4213 

4663 

5099 

564  b 

0 

06? 

Oh? 

06? 

3557 

406? 

5396 

5972 

6531 

7231 

os? 

066 

064 

26 

31 

37 

45 

55 

7  b 

C-Y  ‘i 

os? 

066 

066 

719 

H?  3 

10  17 

1121 

1491 

174b 

r-  -  ■» 

064 

066 

066 

190 

2  1  P 

?69 

?9  6 

394 

4b? 

f  < 

n*>? 

066 

066 

4  7  4 

543 

670 

739 

983 

1152 

r  >  i 

05? 

1  1  A 

1  1  A 

67 

5H 

106 

IIP 

112 

92 

o 

05? 

1  1  A 

1  1  A 

83 

72 

131 

147 

1  38 

114 

(  - 

06? 

115 

115 

1023 

944 

1006 

1  1  78 

1287 

1560 

r  -  i 

ns? 

1  37 

137 

2d? 

236 

A  2  1 

4  5  4 

3  0  H 

246 

(V- 

OSS 

0  36 

03*< 

1494  1 

13223 

26550 

28941 

19169 

15150 

(.  -,s 

oss 

nig 

039 

530 

470 

94? 

1  029 

687 

5a7 

(■•••. 

ns 

039 

034 

3846 

3451 

69?S 

7564 

5048 

4024 

r ;  s 

OSS 

046 

0  4  6 

8024 

7106 

14251 

15568 

10390 

826b 

!  lY 

1  is 

04  6 

0  4  6 

75hP 

6698 

1  34  33 

14674 

9793 

7610 

1  s 

0  4  7 

04  7 

0  A  7 

26670 

24163 

17??9 

12855 

9868 

36b7 

*-lY 

OSS 

04  7 

0  4  7 

38  4  1 

3*80 

248  \ 

1851 

1421 

567 

06-, 

04  8 

0  4  H 

524 

1  75? 

933 

717 

602 

2nfc 

04'4 

04« 

044 

974 

127? 

87  4 

468 

398 

112 

1 

04  s 

044 

6  4  S  4  0 

8390? 

57679 

30874 

76288 

7  363 

1  1  S 

0  4  9 

044 

70 

91 

63 

33 

2d 

8 

nss 

f  s? 

OS? 

135  On 

17153 

25796 

27?n  l 

27701 

309rtJ 

ns-Y 

064 

0S4 

025*>p 

9  7  0  1  7 

145567 

1 79668 

230943 

26* 1 JS 

0  S  6 

OSS 

oss 

88  4  0 

10?01 

1294? 

2  0  4  0  3 

11283 

89*6 

nss 

os  1 

OS  7 

3  1 

39 

ss 

59 

60 

6  1 

oss 

0  6? 

06? 

5  7  331 

78027 

1 35120 

1 53876 

] 90626 

?17h?6 

0*? 

0  6/ 

06? 

4  36  4 

5446 

1  0  ?9  8 

1  1726 

14527 

16605 

0  64 

0  66 

0S6 

317 

12  35 

1825 

1043 

2869 

31*6 

n»>? 

0  66 

066 

666 

2540 

3  8  29 

4076 

6020 

6603 

n‘-s 

077 

077 

6  1  h  P 

5  4  5  0 

11589 

12254 

7223 

5t>  J  £ 

1  1  5 

077 

077 

??  3 

197 

420 

444 

262 

70S 

0  6  S 

0  74 

0  74 

609 

700 

989 

1065 

1  072 

1  1)9  J 

1  1  s 

0  74 

0  74 

?1  1 

24? 

343 

369 

3  72 

3  19 

nss 

0  »  I 

0^1 

?S60 

2268 

4  5  S  2 

4072 

3318 

?b  *♦  7 

nL  s 

0  04 

084 

16*46 

1  49  3 

3093 

3317 

2134 

1661 

1  l  S 

OHS 

0  84 

1  A  S 

131 

272 

292 

1  88 

1-6 

OS', 

0  *  1 

04  1 

141*1 

1  3  25 

?6  H  7 

28S9 

1874 

1  *9* 

r.^p 

04  1 

1  7 

1  6 

31 

3  2 

21 

1  7 

1  is 

04  1 

04  1 

1  1 

1  0 

20 

21 

14 

1  1 

1  1  s 

1  1  3 

i  i  i 

167 

191 

270 

291 

293 

?99 

'|SS 

1  1  <* 

1  1“ 

5112 

46^6 

9677 

10*13 

6789 

8 .10  1 

-•  1 

n*  ? 

1  I  * 

I  I  A 

1  39 

1  ?s 

263 

263 

1  H5 

]  4  ** 

•> 

1  1  s 

1  I  * 

1  I  A 

16  6  4 

1500 

3  1  sg 

3400 

2216 

17  11 

nss 

1  1  s 

1  1  5 

1  1  S  3  0 

12360 

1  3398 

1  5600 

161*2 

1  9  7  S  1 

fW 

1  1  s 

1  1  s 

17  ns 

1828 

1  981 

2307 

2  3m7 

2921 

:  1 

1  1  S 

1  is 

1  15 

1  35  0 

1  4  4  f 

1569 

1  H  2  7 

1  890 

23  13 

•Y 

1 1  '• 

1  ?s 

1  3S 

6  7 

7M 

1  1  0 

1  19 

120 

1  2? 

Oss 

1  ,7 

1  37 

6  ?  6  8 

5660 

1  1  M59 

128  17 

8  5  24 

btiHH 

1  1  5 

1  3  7 

137 

7  3S 

6  6  4 

1  3M 

1  5*18 

1000 

784 

Y  Y 

04  7 

I  1*1 

1  1*1 

4  S 

4  6 

A7 

90 

50 

is 

•y‘» 

''Si, 

1  3rt 

138 

248  0  6 

303a  1 

5761  3 

59729 

3296* 

221  IS 

'  '  1 

I  IS 

1  3*i 

1  IP 

78 

74 

151 

156 

86 

58 

-J 
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Table  F- 1 . (Continued) 


FOR  COMMODITY  GROUP  "1  IN  HUNDREDS  OF  TONS 

ORIGIN  SNIPPING  RECEIVING  (DESTINATION - - 

REA  HE  A  REA  HEA  197b  1980  1990  2000  2020  20*0 


Oss 

OSS 

gis 

91b 

GASH 

oks 

088 

06? 

OK? 

?H4 

O^s 

OKS 

OKS 

0*>5 

121*,  7 

oks 

OSK 

OKS 

OKS 

1  b  1 

oss 

OKS 

0  K6 

OKK 

35SAO 

OKS 

0  K  K 

0k6 

OKK 

603bH 

OKS 

0^8 

13k 

138 

HR 

6*1*7 

OKK 

0  3t3 

038 

7ri 

0  K  K 

0KK 

04« 

048 

22 

Okk 

066 

049 

049 

5670 

0** 

OK? 

OS? 

ns? 

31s 

0  K  8 

OKK 

OS? 

OS? 

1  7520 

0  88 

OKK 

OSS 

oss 

bO 

Ovi 

OK? 

06? 

OK? 

1213 

1*7*1 

Okk 

OK? 

OK? 

297a  2 

086 

0  S  8 

064 

0  K  4 

98 

OKS 

0  k  s 

OKS 

OKS 

3333 

0  K  6 

Okk 

OKS 

OKS 

7H  7 

";KK 

OK? 

OKK 

OKK 

100 

CKS 

P  *-s 

OKK 

OKh 

1  A  ? 28 

^  *1*1 

Okk 

OKK 

OKK 

238  7h5 

1*'*) 

llK 

1  is 

bO 

•’  *7  K 

Okk 

ns 

1  is 

35  0 

'*•*1 

Okk 

137 

137 

57 

*'.*>*, 

n  k  k 

1  3* 

138 

177 

OfnK 

fl  K  *i 

066 

22 

AK  H 

0  k** 

1  1  4 

114 

22 

c  r  7 

077 

O  4  7 

04  7 

A  3 

0  7  7 

0  7  7 

0  4* 

04  8 

55 

f<  7  7 

0  7  7 

0  s  s 

OSS 

3A8 

!  1  ** 

1  IK 

o**s 

04  9 

2820 

1  1  4 

1  1** 

OS? 

OS? 

1020  0 

1  1  4 

1  I1' 

1,8? 

0^8 

79* 

1  14 

1  1  - 

0S4 

0S4 

0 

i :  - 

1  1  - 

OSs 

OSS 

0 

1 1  <* 

1  1  s 

0k? 

OK? 

K  K  7 

i  1  s 

1 1- 

Okk 

OKK 

<1 

1  is 

1  is 

ok? 

OS? 

7«h 

1 16' 

1  is 

OK? 

OK? 

788 

1 15 

os  4 

O  49 

0M9 

4  t) 

1  IS 

oss 

1  is 

1  \s 

8  SO 

1  1  •« 

1  1 »« 

Okk 

ok*, 

S  3** 

i  '  7 

1  37 

oss 

oss 

?  ?  3 

l 

1 

Ok  7 

04  7 

4  0 

!  3  4 

1  1*4 

OK? 

OS? 

33 

i  3** 

1  **4 

oss 

OSS 

?4S 

1  M 

1  3" 

0  K  *7 

OKK 

S  8 

1  -  S 

1-1 

ns? 

OS? 

1  3  MO 

;  *  \ 

1  4  1 

04  7 

0  4  7 

s  0 

i  •*  1 

1  4  7 

OS? 

OS? 

M  0 

1  .  ) 

1  -  1 

1  1  s 

1  is 

?u 

;  *4  <• 

]  -.4 

0  4  7 

0  4  7 

S  K 

■•v  i  s 

9  J  m 

On*- 

0  4  K 

1  4  6  0 

1 .  •  -> 

ns? 

ns? 

4  94  1) 

*  1  S 

■J  J  s 

OK? 

OK? 

1  0  0 

*  1  S 

■J  T  l, 

OKK 

Okk 

9  0 

*  1  *7 

i  t  K 

I  1  s 

1  is 

3  *7  *4  0 

TOT.'. I  11  NS  32^ 


Note:  BEA  915,  which  consists 


b  7  1  S 

11469 

1  ?S?9 

8363 

666b 

3K? 

411 

47? 

509 

b9j 

iM2b 

15*66 

16H78 

)  7S94 

16323 

171 

?  0  7 

??o 

??9 

?39 

38596 

471  ?K 

51711 

C,  4554 

5771  7 

65SKQ 

8  0  0  4  Q 

87835 

9?KKS 

98038 

79 

1  S8 

157 

90 

9b 

K9 

118 

200 

27  1 

356 

0 

0 

0 

0 

0 

b  1  K  9 

893  0 

8??7 

7745 

6804 

33? 

55? 

K  0  7 

598 

59b 

18  519 

.3  08  0  0 

33884 

33393 

33341 

0 

n 

0 

0 

0 

1198 

1416 

1  789 

1998 

2319 

2V3RS 

34709 

438K9 

48985 

56bt>7 

0 

0 

0 

0 

0 

33S0 

3493 

3840 

4  1  56 

4516 

791 

8  ?S 

907 

98  1 

1  066 

IDS 

1  09 

1?0 

1  3? 

145 

1  4  8  K  H 

1 S  5  3  7 

17  0  0? 

188?4 

20616 

249509 

26  0  7  3 1 

?853?4 

31 5888 

3459  7  0 

S3 

S6 

K  ? 

60 

59 

?HR 

?«5 

4  ?K 

444 

545 

0 

0 

<J 

0 

0 

157 

30  8 

316 

311 

354 

?  9 

1  1 

1  1 

1 1 

13 

17 

IS 

lb 

14 

10 

35 

33 

3? 

30 

17 

66 

Si 

19 

45 

?6 

39? 

4  99 

716 

1  399 

2107 

?  9  ?  4 

3  7  ?S 

3869 

7  31? 

5725 

1  1597 

13413 

?  1  4  4  0 

4  0  045 

53917 

903 

1  044 

1  869 

3117 

4  197 

0 

0 

0 

l  s  0  0  0 

42195 

0 

90000 

100800 

142830 

1  7  3520 

70  7 

900 

1  ?07 

??8  3 

3  38  7 

0 

0 

1  7  4  S  0 

63675 

117107 

6  8  4 

9  ?  0 

1  0  S  8 

1  349 

142? 

8  1  K 

1  0  K  8 

1  ?5  5 

1683 

2020 

34 

S? 

67 

63 

6  8 

77? 

KS7 

84  1 

1  \?K 

1  5  8  0 

sss 

703 

94  1 

1  7  8? 

2570 

?S7 

?1  90 

?S7? 

32  7  8 

3685 

3  3 

4  4 

4? 

60 

66 

3s 

OR 

40 

86 

120 

?  7  9 

3  11 

4  KS 

871 

12  73 

6  9 

8  1 

1  1  n 

2  33 

3k  1 

1  s  4  n 

1  8?? 

?4  4  7 

488? 

66«? 

so 

IK 

3  S 

?  7 

1  1 

6  '' 

1  17 

1  4K 

161 

168 

19 

1  8 

?0 

?  1 

c  6 

S  ? 

37 

?R 

?1 

1  0 

39  1  M 

1741 

1  3  K  7 

1  5  ?  3 

6  S  7 

3'>S  7 

M  0  k  7 

1  1  4  4  1 

?  0  3  0  3 

3  0  s  7  9 

1  1  s 

ISO 

?  4  9 

498 

S  K  0 

1  M  ? 

no 

s  13 

?  48  0 

270  0 

J  1  0  1 

?  9  OS 

43?? 

8  ?  K  ? 

)  4?4i 

1  .10  3,0b 

18  1  4  9  S  7 

P(1A  1  hOH  228  1  002 

.’  S  1  FA  K  4 

E  counties  of 

BEA  115 

which 

are 

oriqins/destinations  of  waterborne  movements  shipped  from/to  points 
''■oal  as  does  BEA  114.  For  PSAs,  the  origin  BEA  is  defined  at  the  pro¬ 
traction  point.  Shipping  and  receiving  BF.As  refer  only  to  waterborne 
portion  of  the  flow  from  origin  to  the  point  of  ultimate  consumption. 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  F-2.  Ohio  River  System:  BEA-to-BEA 
Waterborne  Traffic  of  Petroleum  Fuels, 

Actual  1976  and  Projected  1980-2040,  Selected  Years 


HUNDREDS  OF  TONS 


Of: !  0  l  N 
EcA 

DESTINATION 

BE  A 

C0HH0DI T i 
GROUP 

1  97  6 

1980 

I9?0 

2000 

2020 

2040 

038 

04? 

02 

100 

106 

12? 

141 

119 

84 

C  *•'  6 

04? 

02 

3333 

2884 

3014 

5184 

4463 

3351 

(Si 

052 

02 

212 

200 

1  6  1 

257 

54? 

1457 

04  6 

054 

02 

103? 

0 

0 

0 

0 

0 

(Si 

055 

02 

979 

708 

5? 

0 

0 

0 

0  4  6 

0s2 

02 

97t| 

141 

0 

0 

0 

0 

0ft4 

02 

33 

20 

15 

30 

32 

32 

0  -t  6 

Ooo 

02 

963 

626 

491 

886 

862 

822 

f  •; 

068 

02 

134 

81 

56 

109 

112 

lie 

l r> 

115 

02 

*7  «r 
> 

66 

60 

94 

81 

67 

V  •*  ■ 

052 

02 

80 

84 

108 

1 1 1 

91 

64 

V  ^  / 

066 

02 

5! 

tiO 

5? 

67 

s>3 

40 

t.  i , 

141 

02 

430 

43? 

549 

585 

489 

34! 

i  •  7 

04? 

02 

100 

106 

131 

141 

118 

82 

04  0 

02 

20 

0 

0 

0 

0 

0 

,  • '  ^ 

052 

02 

11810 

23573 

47216 

34887 

21258 

8692 

V  J 

054 

02 

5880 

7568 

1  1290 

9743 

5951 

2 1  o4 

055 

02 

1770 

3  5  6  5 

8845 

3698 

2  092 

550 

06? 

02 

10670 

13434 

13370 

15205 

1  3626 

8??5 

064 

02 

3293 

4271 

6932 

6540 

4947 

2444 

>  ...■ 

0 66 

02 

1  2690 

18355 

29196 

25071 

1  8098 

6059 

063 

02 

3000 

408? 

5655 

515" 

3873 

1908 

114 

02 

1  40 

244 

22? 

352 

203 

24  2 

137 

02 

89 

135 

221 

161 

126 

56 

1  3  d 

02 

230 

377 

375 

r  "6  tr 

J  c  J 

335 

32? 

052 

02 

30 

31 

38 

40 

33 

23 

04? 

02 

50 

92 

170 

66 

49 

10 

1 

052 

02 

740 

807 

1238 

1225 

897 

143 

I 

054 

02 

7  7  0 

801 

913 

1  133 

1029 

753 

055 

02 

1  0 

1  4 

n 7 

19 

13 

1  2 

06  2 

02 

360 

309 

240 

300 

358 

22? 

064 

02 

30 

2  7 

31 

42 

3? 

31 

OfcG 

02 

400 

400 

4  58 

520 

451 

334 

’J  0  O 

02 

6  1  0 

r  r  r 

JJJ 

544 

703 

661 

542 

.  r.  ", 

1  1  4 

02 

356 

3?0 

2?  8 

56  3 

4o  5 

896 

* 

046 

v2 

5007 

623? 

5693 

8136 

j6  1  3 

6519 

'  1 

04? 

u  2 

10  70 

1552 

238? 

2012 

1404 

574 

J  P 

02 

1  490 

2256 

3  o j 

a.  6  i  3 

1  991 

723 

0*1  ? 

02 

5  0 1 

1683 

4  1  0  3 

1  444 

1260 

210 

0  5  2 

0  2 

6  ?6  3 

14  ’51 

9130 

5773 

0 

0  5  4 

02 

5  41 

3  2  3  4 

4'  '5 

3716 

2372 

818 

v55 

02 

1530 

1967 

5  7  5  •> 

3  07  9 

1913 

0 

’•Vi 

0 :•  r 

0  2 

210 

244 

376 

317 

227 

1  10 

(Continued) 
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Table  F- 2 . (Continued) 


ORIGIN  DESTINATION  COMMODITY 


BEA 

BEA 

GROUP 

1976 

055 

062 

02 

4075 

055 

064 

02 

700 

055 

0b6 

02 

1307 

055 

063 

02 

51 1 

055 

077 

02 

1270 

055 

078 

02 

1170 

055 

079 

02 

500 

055 

114 

02 

2247 

055 

1  15 

02 

2055 

055 

134 

02 

b  ? 

055 

138 

02 

673 

055 

140 

02 

20 

055 

?  1  5 

02 

33 

062 

052 

02 

3822 

0b  2 

054 

02 

863? 

062 

055 

02 

540 

06  2 

062 

02 

1956 

062 

064 

02 

1120 

06  2 

06o 

0  2 

1239 

062 

1  15 

02 

10o0 

06  2 

138 

o: 

113 

Ob  L 

915 

02 

56 

064 

066 

02 

10 

066 

052 

02 

1340 

0o6 

054 

02 

78 

Osb 

064 

0? 

300 

06  6 

065 

02 

1600 

0  b  b 

Obb 

02 

3441 

066 

069 

02 

81 

0  6  6 

077 

02 

33 

066 

1  3d 

02 

22 

063 

052 

02 

90 

0  63 

0b  2 

0  2 

i  n 

i-  <L 

0b  3 

0o4 

0  2 

175 

06S 

043 

02 

1.550 

06  9 

066 

0? 

2423 

0bO 

068 

02 

210 

o?r 

043 

02 

846 

0  77 

04  9 

02 

156 

0  77 

052 

02 

9? 

077 

054 

02 

170 

07' 

055 

02 

20 

0  77 

0a4 

02 

1  1  1 

O' 7 

1  1  5 

02 

30 

07  3 

Obb 

0  2 

350 

r.  b 

r  r 

J  J  j 

02 

20 

1  1  4 

04' 

02 

1320 

1  1  4 

0  4? 

0  2 

1057 

1  1  4 

049 

02 

2107 

HUNDREDS  OF  TONS 


1980 

1990 

2000 

2020 

2040 

3223 

357? 

4525 

4124 

0 

676 

1037 

979 

777 

142 

1312 

1988 

1666 

1246 

427 

518 

691 

621 

508 

274 

1585 

1459 

2182 

151? 

175? 

1455 

1333 

2007 

1399 

1642 

581 

894 

755 

540 

262 

2780 

2620 

373b 

2611 

2719 

2339 

4073 

2988 

2096 

812 

26 

40 

33 

24 

12 

786 

734 

1  0bo 

735 

774 

23 

36 

30 

22 

1 1 

38 

60 

50 

36 

17 

7162 

6968 

9203 

8210 

436  1 

5071 

3983 

6635 

6  o  00 

6  j  7  6 

715 

979 

886 

681 

399 

1570 

833 

1178 

1305 

4663 

921 

816 

1331 

1362 

1658 

1157 

978 

146! 

1386 

1  i  i  o 

1320 

1302 

163? 

1477 

1236 

108 

53 

154 

141 

30t> 

5  5 

48 

68 

64 

6  2 

9 

13 

14 

1  1 

8 

1503 

2057 

1853 

1386 

913 

50 

58 

174 

156 

109 

260 

321 

411 

373 

253 

1453 

1741 

190? 

1598 

1116 

3372 

4122 

4800 

4140 

2384 

75 

80 

103 

93 

73 

37 

25 

51 

38 

68 

20 

15 

33 

2? 

46 

16? 

31? 

157 

33 

24 

32 

3b 

28 

1  1 

6 

155 

181 

225 

205 

12' 

1243 

1412 

1505 

1257 

B73 

2464 

2857 

3244 

2796 

1953 

195 

199 

240 

214 

16b 

677 

617 

923 

843 

630 

6  j 

51 

103 

81 

1  2  3 

24 

4 

9 

15 

i  t 

1  15 

53 

1  35 

132 

1  25 

1 

1 

1 

0 

0 

64 

53 

151 

158 

•>  n  q 

10 

6 

1  3 

12 

22 

343 

427 

474 

39a 

"1-7 

23 

34 

30 

">  1 

L 

1  1 

1143 

1089 

1  599 

1441 

1 172 

1033 

937 

14  02 

126  5 

1030 

1943 

2014 

2040 

1700 

2243 

(Continued) 


Table  F- 2  .  (Continued) 


IN 


DESTINATION 

COMMODITY 

HUNDREDS 

OF  TONS 

BEA 

GROUP 

1976 

1980 

1990 

2000 

2020 

2040 

052 

02 

56 

249 

100 

156 

187 

2  12 

054 

02 

717? 

1  400 

998 

2907 

4035 

3?o2 

055 

02 

5631 

5479 

4848 

8o55 

6797 

4370 

062 

02 

2016 

871 

0 

0 

0 

0 

0  6  o 

02 

1919 

2094 

1606 

2994 

2913 

4792 

068 

02 

145 

93 

60 

113 

123 

120 

115 

^2 

4  60 

379 

339 

r  c 

J  i!  J 

472 

415 

04  6 

02 

80 

91 

100 

5  7  9 

463 

613 

04? 

02 

120 

166 

134 

122 

100 

60 

066 

02 

30 

0 

0 

0 

0 

0 

1  15 

02 

3310 

347? 

4214 

4071 

3426 

2112 

1  4  0 

02 

230 

243 

28? 

310 

259 

181 

06  2 

02 

1  1  1 

103 

96 

1  35 

127 

123 

0  66 

0- 

134 

134 

157 

1  70 

142 

9? 

04? 

02 

492 

467 

475 

723 

600 

578 

054 

02 

74  0 

471 

348 

639 

62? 

601 

055 

02 

4  0 

38 

0 

0 

0 

0 

06  2 

02 

30 

17 

0 

0 

0 

0 

064 

02 

1  1 

6 

c 

9 

10 

10 

066 

02 

820 

432 

340 

8)5 

607 

58) 

054 

02 

201  0 

213 

13? 

291 

299 

2S7 

055 

02 

230 

54  1 

587 

37! 

7  12 

4/4 

062 

02 

122 

260 

10 

243 

354 

*67 

1  15 

02 

5  5  3 

974 

887 

1354 

1199 

1011 

0  4 

0  2 

1603 

1  404 

1335 

1935 

1753 

1431 

7  -  u 

0  2 

245 

216 

195 

295 

27  2 

328 

I  I  ji  V 

S'??? 

6650 

7326 

B72? 

7136 

4143 

0  j  J 

0  2 

5756 

423i 

2147 

337? 

3143 

1577 

0  J  4 

02 

7237 

1  165 

83? 

1570 

1541 

2055 

0  j 

02 

1470 

1345 

1044 

1405 

1103 

6  35 

0  t  j 

02 

1318 

820 

237 

4  32c 

44  1  9 

8438 

0  ;;  4 

r, 

1  351 

767 

638 

1265 

127? 

1288 

0*6 

6  L. 

1  09?  1 

7210 

5550 

1018° 

10178 

9870 

ij  / 

1071 

63d 

437 

364 

862 

?44 

•  «  r 

1  i  .. 

02 

281  1 

237  5 

2148 

T  -  *">  -» 

O  _  O 

2909 

24o  2 

02 

■>  c 

22 

31 

3  4 

28 

2  0 

. .  ; 

‘J  ? 

2  20 

182 

1  49 

n  r  r 

2  JO 

23V 

202 

’  4  - 

Ti  “> 

1  1  02 

923 

T  *?  r 
/  t  J 

!  2 72 

1177 

1027 

0  j  0 

0  2 

378 

399 

476 

512 

4  3b 

2‘?8 

0  ? 

1114 

6  2  8 

475 

90  2 

743 

477 

j 4 

*■> 

7  / 

24 

1  6 

51 

5  1 

43 

",  •  " 

0  2 

2  7  1 

1  16 

50 

139 

'7  '7  ? 

6  7  ? 

n  2 

b  6  5 

436 

236 

63  4 

626 

601 

' 

1  20 

6? 

41 

85 

87 

96 

;  r 

0  2 

30 

20 

1  5 

3  0 

28 

3  1 

‘j  H  ■* 

nj 

133 

117 

1  1  1 

1  6  1 

147 

112 

(Continued ) 
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Table  F-2. (Continued) 


ORIGIN 

DESTINATION  COMMODITY 

HUNDREDS  OF  TONS 

BEA 

BEA 

GROUP 

1976 

1980 

1990 

2000 

2020 

2040 

Ml 

048 

02 

378 

346 

315 

463 

425 

340 

Ml 

049 

02 

70 

83 

98 

208 

174 

124 

Ml 

052 

02 

1500 

1079 

879 

1335 

1172 

.241 

Ml 

054 

02 

770 

606 

463 

887 

861 

821 

Ml 

055 

02 

180 

172 

217 

251 

182 

111 

Ml 

064 

02 

33 

21 

16 

31 

33 

33 

Ml 

066 

02 

3033 

1741 

1392 

2517 

2378 

2281 

Ml 

068 

02 

1150 

697 

477 

897 

900 

950 

M3 

052 

02 

440 

314 

259 

412 

379 

364 

M3 

054 

02 

60 

24 

18 

57 

56 

53 

M3 

066 

02 

40 

26 

20 

36 

34 

32 

144 

049 

02 

1 1 

1 1 

15 

16 

13 

9 

TOTAL 

209434 

211662 

271799 

283004 

226270 

158071 

Note:  BEA  915  refers  to  counties  of  BEA  115  which  are  destinations  of 

waterborne  movements  shipped  to  points  on  the  Mississippi  River. 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  F-3.0hio  River  System:  BEA- to-BEA 
Waterborne  Traffic  of  Crude  Petroleum 
Actual  1976  and  Projected  1980-2040,  Selected  Years 


HUNDREDS 

OF  TON'S 

EEA 

BEA 

Gl'.OLT 

19  76 

1980 

1990 

2000 

2020 

2040 

03S 

055 

03 

412 

4 16 

587 

548 

4  20 

244 

077 

064 

03 

85? 

1774 

607 

567 

434 

254 

l  14 

064 

03 

25b 

530 

181 

168 

130 

75 

138 

055 

03 

4  564 

4610 

6490 

6075 

464  b 

2706 

l  38 

064 

03 

523 

1082 

371 

347 

265 

153 

140 

066 

03 

33 

58 

23 

22 

17 

10 

TOTAL 

6b45 

84  70 

8263 

7  728 

5912 

3442 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  F-4 .  Ohio  River  System:  BEA-to-BEA 
Waterborne  Traffic  of  Aggregates 
Actual  1976  and  Projected  1980-2040,  Selected  Years 


HUM';  REDS  OF  TON'S 


oriuix  desti nation  commodity 


3  KA 

3  FA 

CROUP 

19  76 

1980 

1990 

2000 

2020 

2040 

04  7 

047 

04 

1  35o 

1  156 

944 

706 

835 

9Lo 

047 

043 

04 

100 

c  b 

0 

0 

0 

0 

048 

047 

04 

679 

711 

940 

1034 

1410 

1505 

043 

04£ 

04 

12653 

13653 

13425 

123S7 

14462 

15728 

0  4  6 

050 

04 

122 

143 

59 

50 

6  1 

6;; 

049 

047 

04 

879 

1274 

13  35 

2368 

3229 

38  3  7 

049 

049 

04 

1 1807 

12693 

13413 

13472 

15503 

16454 

G5t 

04? 

04 

0 

0 

0 

1 19 

208 

251 

0  5i. 

0  50 

04 

1 146 

1052 

1149 

1078 

1207 

128  6 

053 

(.53 

04 

15195 

22957 

23322 

233SO 

24435 

2  5 1 C  7 

0  5  2 

064 

04 

466 

6C6 

3515 

3924 

5304 

5955 

V.  .. 

066 

04 

4  5 

213 

6(5  3 

2668 

5724 

7437: 

0  3  4 

053 

04 

749  5 

7900 

838  7 

7705 

7802 

762  2 

C  S/* 

055 

04 

5399 

5428 

5174 

4668 

5573 

607"' 

( )  J  i\ 

05  4 

(.4 

9495;} 

25083 

25233 

25053 

31297 

348  4  ! 

\ :  5  4 

055 

0  4 

36  7') 

4  1 9  8 

2173 

2041 

245  5 

26  5  3 

0  j  u 

06  3 

04 

4060 

7004 

7  08  5 

8522 

10662 

1214  8 

064 

04 

5  1 0 

562 

1011 

1845 

2024 

2  2-  7 

( i  r\  4 

046 

04 

0 

100 

5856 

7173 

7617 

7620 

1  35 

04 

6  7 

42 

52 

51 

69 

7  4 

u  /5 

0  5  3 

04 

4  79 

1027 

1  555 

1734 

1754 

194  7 

055 

04 

1  2756 

1  1  544 

1  1506 

10626 

13190 

14593 

' ) ') ; 

On  4 

04 

0 

0 

0 

4  100 

5219 

5740 

1 '  1  * 

(  06 

6  4 

0 

0 

8  5  IS 

14915 

14907 

14992 

(  S'. 

c:  7  7 

04 

169 

159 

2  16 

227 

266 

2  9  1 

' ■;  > 

1  1  5 

04 

6  5  70 

6  320 

9507 

6294 

9431 

11110 

1  ■ 1  ’  - 

035 

04 

6276 

5052 

4  330 

4481 

4  531 

4  36  1 

0  5  5 

04 

20 

24 

0 

0 

0 

0 

i  t  *» 

0'.>  5 

04 

16614 

1  6830 

19  173 

20070 

2  4  7  j  3 

2  7-4i'  1 

*  ■  (> 

0  h  •'* 

04 

309 

3.3 

5  22 

b  34 

U  1  M 

91  7 

r  i,.; 

0  4 

1  luO 

1  1  40 

1  5  36 

1319 

12  36 

l  20  3 

r;  t‘2 

(;fK 

04 

7; 

7  2 

1(2 

1  38 

Id  3 

1  72 

',*■4 

('  j  ? 

04 

1 1 

0 

0 

0 

u 

u 

■  *  ■  • 

i  i  t ;  4 

U  4 

1  762 

200  7 

3200 

3  3  35 

4  0  o  5 

4  4  1 

.  *  :  4 

I'm, 

• )  4 

2;.. 5 

42  1 

1  13 

l'V 

u 

0 

'  J  *i  J 

f  f  > 

04 

6  72  2 

8  1*7 

1  1  5  56 

1  3  -  ii  7 

In  40  2 

1  78  1  3 

1  .  '  n 

t  \ r,  2 

ij  4 

2  1  22 

0 

O 

0 

0 

!  ,  ^  Y; 

0)4 

1250 

1  1M 

8 1)5 

7vl 

2  2  58 

31.'  *i  A 

(Cont inued) 
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Table  F-4. (Continued) 


HUNDREDS  OF  TON'S 

iua 

BOA 

grout 

1976 

1930 

1990 

2000 

2020 

2040 

066 

062 

04 

1250 

0 

0 

0 

0 

0 

C  t  A 

064 

04 

11468 

12695 

11617 

9174 

11651 

13142 

Old' 

066 

04 

45232 

49212 

37 1 S 1 

32567 

36231 

3822 1 

066 

06? 

04 

913 

996 

1078 

1  182 

1437 

1573 

06 : 

06  6. 

04 

466  5 

5113 

5589 

5817 

6876 

7469 

1 

0  Uh 

04 

4495 

4733 

5!  74 

5  3S5 

6365 

6913 

1  !  5 

04? 

04 

0 

0 

0 

6  2 

86 

94 

I  1  5 

04  S 

04 

0 

0 

1633 

2993 

4331 

4966 

!  1  r 

046 

04 

14425 

9362 

8"  7( 

7  660 

1  1468 

13718 

1  l1 

050 

04 

0 

100 

48 

40 

71 

79 

!  i  • 

0  54 

04 

0 

4  98 

1606 

1662 

1698 

1702 

i '  ■■ 

055 

04 

0 

1000 

2  h  6  0 

2  759 

2819 

2395 

i : 

Oh  2 

0  4 

0 

2  374 

4  332 

4  791 

6047 

6619 

1  !  ■ 

1  15 

04 

9  303 

104  36 

12  717 

16013 

16038 

16141 

i  I  ■' 

1  3  2 

(  i  4 

22 

2  3 

25 

2o 

31 

34 

[  !  ' 

1  34 

i  *4 

2  3-32 

2  5'"  6 

2  74  2 

2854 

3373 

3664 

!  ’  5 

1  35 

04 

356 

46/3 

435 

4  56 

531 

577 

1  i  ' 

137 

04 

0 

1  >  00 

1967 

2048 

2423 

2630 

i  l  '*■ 

1  V' 

04 

4  73  1 

4  Of  2 

54  50 

566.8 

6  704 

7  28  1 

I  i 

1  3“ 

04 

56 

36  35 

4003 

416  5 

4926 

5349 

1 1  > 

1  40 

( 

244 

2657 

2907 

302  5 

357S 

386  5 

i  I  1 

141 

U4 

56 

3059 

3  346 

3481 

4117 

44/0 

i  i  - 

915 

04 

56 

59 

65 

67 

79 

Sc> 

1 1  / 

0  5  3 

04 

1  1 

12 

14 

1  5 

18 

19 

1 

( :  6  2 

04 

n  3 
*-  *_ 

23 

27 

30 

35 

38 

:t  1  , 

(;  64 

04 

45 

24 

0 

0 

0 

0 

■  i  ?  , 

(■.», 

04 

623 

681 

816 

9C2 

1067 

1160 

TOTAL 

251523 

275540 

3C1402 

313o37 

370922 

402 760 

Note:  BEA  915  refers  to  counties  of  BEA  115  which  are  origins  and 

destinations  of  waterborne  movements  shipped  from  and  to  points  on  the 
Mississippi  River. 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  F-5.  Ohio  River  System:  Waterborne  Traffic  of 
Grains,  by  Origin  BEA,  Shipping  BEA,  Receiving  BEA 
and  Destination  BEA,  Estimated  1976  and 
Projected  1980-2040,  Selected  Years 


ORIGIN  SHIPPING  RECEIVING 
bEA  PEA 


0*6 

047 

047' 

040 

047 

047 

046 

047 

047 

046 

047 

111 

046 

047 

137 

046 

04  7 

138 

049 

ns 

03b 

049 

047 

047 

049 

047 

047 

049 

04  7 

04  7 

049 

047 

048 

049 

045 

OSO 

049 

oss 

055 

0  49 

04  7 

111 

049 

047 

137 

049 

oss 

137 

049 

04  7 

138 

049 

048 

138 

049 

049 

1  38 

049 

OSS 

138 

0  49 

l  is 

J  3b 

OS? 

OS? 

141 

OS  3 

06? 

137 

OS  3 

06? 

138 

0  S  3 

06? 

946 

054 

064 

047 

054 

054 

047 

0S4 

OS  4 

047 

054 

054 

OSS 

054 

064 

1  3H 

0  S  4 

0*0 

1  38 

oss 

065 

0  3» 

OSS 

065 

047 

OSS 

OSS 

047 

065 

oss 

04  7 

OSS 

OSS 

04  7 

065 

oss 

0  4  M 

oss 

oss 

1  IS 

OSS 

OSS 

137 

oss 

OSS 

138 

Ohh 

Of  ? 

1  38 

oss 

1  IS 

1  38 

oss 

OSS 

1  4  0 

0‘>S 

oss 

1  4  J 

0^6 

oss 

143 

0‘S 

065 

9J4 

0  6  5 

056 

94  6 

0^6 

06^ 

04  7 

P56 

oss 

04  *J 

0^5 

oss 

1  37 

06  6 

oss 

I  3* 

06  7 

OS7 

047 

DEST INAT ION- 

FO* 

COMMODITY 

GROUP  OS  IN  HUNDREDS  OF  TONS 

HEA 

1976 

1980 

1990  2000  2020  20*0 

045 

10 

7 

9 

16 

17 

21 

047 

19 

14 

6 

10 

13 

14 

048 

19 

14 

22 

38 

41 

47 

111 

10 

7 

1  1 

19 

21 

24 

137 

29 

21 

33 

56 

66 

7b 

138 

127 

9? 

160 

277 

331 

381 

0  38 

11 

12 

13 

17 

22 

2ft 

045 

1  1 

9 

11 

16 

17 

21 

047 

23 

20 

8 

10 

13 

15 

048 

26 

24 

29 

41 

4-3 

49 

048 

22 

21 

25 

34 

37 

41 

050 

20 

22 

26 

30 

33 

37 

055 

SO 

41 

56 

79 

118 

1*5 

111 

12 

11 

1A 

19 

23 

2b 

137 

37 

3? 

A  1 

57 

64 

71 

137 

10 

9 

11 

16 

17 

19 

138 

3S0 

317 

390 

550 

617 

bo  6 

138 

62 

66 

71 

97 

109 

122 

138 

b» 

5fl 

73 

100 

113 

12b 

13b 

1  69S 

1536 

1932 

2661 

2987 

332* 

138 

300 

272 

3a  2 

471 

529 

bftft 

141 

1  1 

fi 

10 

12 

14 

15 

137 

1  1 

8 

10 

13 

15 

17 

130 

325 

230 

287 

379 

436 

*9h 

946 

10 

7 

9 

12 

14 

lb 

045 

2* 

20 

21 

30 

36 

3ft 

04  7 

3S 

31 

1  1 

11 

13 

lb 

048 

2H 

?H 

3A 

AA 

53 

bb 

055 

13 

10 

1A 

22 

4  3 

82 

138 

1  1 

1  0 

1  3 

17 

2) 

27 

138 

1027 

92R 

1  170 

1556 

2004 

2*97 

038 

20 

9 

1  2 

17 

23 

32 

044 

1  1 

A 

1  3 

19 

36 

b  2 

04  S 

69 

39 

52 

66 

92 

124 

04  7 

112 

47 

23 

32 

53 

59 

048 

109 

A  6 

78 

I  09 

1A5 

18J 

048 

200 

65 

1A2 

200 

267 

33b 

1  IS 

20 

10 

20 

21 

21 

22 

137 

A  1  6 

1  IU 

260 

36A 

5  1  A 

6  8  3 

138 

17651 

7731 

1  0008 

15302 

21605 

28753 

1  30 

1  0  0 

AA 

62 

ft  7 

122 

16  J 

130 

75 

33 

A  6 

65 

02 

122 

14  0 

31 

1  3 

10 

27 

3ft 

50 

1^1 

63 

2  6 

37 

55 

75 

9  h 

14  | 

JO 

1  3 

10 

26 

37 

14  9 

91  4 

92 

A  1 

57 

RO 

113 

151 

946 

59 

2a 

36 

A  9 

60 

9) 

04  7 

12 

fl 

3 

5 

ft 

1  0 

046 

12 

7 

1  0 

1  A 

21 

29 

137 

20 

1  2 

1  7 

23 

34 

4.1 

1  3H 

720 

A  32 

612 

RA  9 

1252 

170* 

0  46 

1  * 

1  J 

1  1 

10 

ft 

8 

(Continued) 
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(S-1GIN  SHIPPING  RECEIVING  DESTINATION. 


FOR  COhmooity  GROUP  05  IN  HUNDREDS  OF  TONS 


•«t.  A 

BE  A 

REA 

HEA 

1976 

I960 

1990 

2000 

2020 

204( 

C  : 

OS7 

047 

047 

55 

5  A 

51 

37 

32 

27 

l  ‘  1 

ns7 

04  7 

048 

19 

21 

19 

17 

16 

1  4 

Q1'  f 

0S7 

04  A 

0  4  H 

30 

3? 

30 

?  8 

26 

23 

C  '  ^ 

04  7 

045 

1 1 

0 

9 

1  1 

15 

16 

c  - ' 

05<» 

047 

047 

16 

13 

5 

5 

6 

0 

l  >  3 

0*2 

047 

047 

15 

12 

4 

4 

5 

6 

( 

054 

04  7 

040 

15 

12 

15 

18 

26 

33 

<  A 

os? 

040 

040 

20 

17 

21 

25 

34 

4b 

r 

os? 

055 

055 

1  A 

1  1 

15 

21 

43 

69 

c»- 

0A? 

137 

137 

31 

26 

31 

37 

55 

72 

c  -  o 

ns4 

138 

138 

506 

408 

499 

613 

607 

1158 

r  ■  ■) 

06  2 

138 

138 

1785 

1  4  S  C 

1760 

2162 

3129 

4  0  0b 

C  ■'  J 

0  A  2 

9 1  4 

914 

1  1 

9 

1  1 

14 

21 

27 

r 

0  A  2 

94  ft 

94  6 

14 

i? 

14 

18 

25 

3? 

r  : 

0  A2 

048 

048 

14 

3 

5 

0 

14 

20 

c  ■ ; 

0  A? 

137 

137 

10 

2 

4 

6 

10 

15 

c  - ; 

OA? 

138 

138 

509 

107 

199 

317 

538 

781 

(  - 

OA? 

038 

030 

13 

9 

14 

17 

19 

17 

r  ’ 

C  a  2 

04  7 

045 

27 

21 

26 

35 

37 

39 

C  • 

r  a  ? 

04  7 

047 

4? 

37 

15 

17 

18 

19 

r  •  ' 

C  A  ? 

04  7 

040 

35 

3? 

44 

52 

58 

64 

t  ■’ 

0  A  2 

04  6 

040 

si 

38 

5? 

61 

68 

75 

( 

TA? 

055 

055 

35 

28 

42 

51 

76 

120 

r 

0  A  2 

1.13 

133 

12 

9 

1 1 

16 

19 

21 

(  • 

0  A  2 

137 

137 

145 

1  24 

154 

1  R8 

217 

248 

f  ■ 

0  A  2 

1  3H 

1  38 

8460 

7  36  0 

9154 

11006 

1  28s? 

14695 

( 

C  a  2 

9  \  4 

914 

42 

38 

45 

56 

66 

75 

Os? 

9  4  fa 

94  fa 

69 

6  0 

75 

91 

106 

123 

r 

0*2 

04  7 

04  7 

13 

0 

4 

5 

0 

c 

i  •  » 

os? 

04H 

040 

17 

13 

25 

34 

41 

4b 

0A2 

055 

055 

10 

1 1 

16 

28 

32 

*  •  • 

0  A  2 

I  17 

1  37 

30 

22 

4  0 

57 

66 

76 

.  .  i 

0  A  p 

1  3  8 

1  3M 

1744 

1289 

2410 

334? 

3943 

4b4*  7 

<  •  i 

0  A  ;> 

9  ]  4 

9  14 

1 1 

0 

15 

21 

2b 

28 

n  a  2 

943, 

9  4  3, 

14 

1 1 

19 

27 

3? 

37 

i 

0  a  2 

0‘.  H 

04  0 

15 

1  0 

14 

18 

21 

24 

0*2 

ft  A  A 

055 

;  2 

0 

1  3 

16 

26 

29 

OS? 

1  17 

137 

12 

9 

13 

15 

17 

19 

OA? 

J  3  6 

1  30 

7  0M 

49  A 

700 

0H7 

995 

1  1U9 

0  A  /. 

1  18 

1  30 

22 

1  A 

22 

?H 

31 

34 

0  77 

04  J 

044 

26 

26 

?A 

25 

23 

20 

0  7  7 

04  7 

045 

3  32 

328 

26  I 

229 

162 

1  s  6 

07  7 

0  4  7 

04  7 

603 

61  1 

551 

4  30 

403 

32  5 

0  77 

0  4  7 

04  0 

38  1 

405 

3  09 

333 

29  A 

290 

0  7  7 

04  6 

04  0 

133 

141 

1  16 

1  16 

103 

101 

*  ■’ 

0  70 

04  7 

044 

16 

15 

l  A 

1  5 

14 

1  2 

o  70 

0  4  7 

0  45 

232 

220 

1  82 

15s 

12? 

9  A 

0  7  m 

04  7 

04  7 

6  0  1 

7  ; 

5  4  9- 

4?0 

39? 

313 

■  i 

0  7  0 

0  4  7 

040 

26  3 

202 

?7>7 

230 

2  04 

203 

*  * \ 

0  7  4 

04  M 

0  4  0 

100 

107 

102 

P  7 

77 

77 

’  •* 

0  7  ll 

OA? 

0  7.2 

1 1 

1  1 

1 1 

12 

1  3 

13 

'  !  i 

0  77 

04  7 

045 

20 

20 

1  A 

1  4 

1  2 

5 

■  '  ) 

0  7’3 

04  7 

04  7 

A  4 

65 

59 

4  J 

3  9 

3s 

■  i 

0  7  6 

0*  7 

04  0 

?fa 

20 

27 

24 

22 

20 

.  ’  i 

n  7  '3 

0  4  m 

040 

9  0 

9  5 

9? 

P? 

7  7 

70 

t  ) 

o  7  9 

;/aa 

0  5  5 

?0 

2  0 

20 

22 

2  0 

2b 

“  1 

0  0  J 

04  7 

0/,  7 

2  1 

1  1 

)  o 

B 

7 

6 

'  ••  ' 

0  ‘1  3 

04  7 

n*.  7 

J  \ 

3** 

3  0 

22 

19 

1  7 

3 

0“  3 

04  6 

0  **  0 

31 

3  < 

3  ? 

29 

2  A 

23 

'  i 

0-'  1 

0  4  7 

04*. 

1  ) 

1  0 

l  1 

I  0 

1  o 

9 

t  \  1 

ONI 

0  4  « 

044 

05 

h  1 

0  u 

P  4 

0  ? 

7  a 

r  '•  1 

0  91 

04  7 

Q45 

1  ** 

1  4  7 

1  1  7 

4  7, 

0  1 

••  fa 

I 
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Table  F-5 . (Continued) 


00  l  GIN 

SNIPPING 
b£  a 

RECEIVING  | 
RCA 

091 

09  l 

047 

09  1 

091 

047 

09J 

09  t 

040 

091 

09  1 

050 

09  1 

09  1 

050 

09) 

091 

055 

103 

1  0  3 

04  K 

1  0  3 

1  0  3 

OSS 

107 

107 

047 

1  0  7 

107 

04  7 

107 

107 

047 

107 

107 

040 

1  OH 

10ft 

040 

i  i  i 

1 1 1 

04b 

1 1 1 

!  !  1 

04  7 

i  i  i 

1  1  1 

04  7 

i  i  i 

!  1  1 

04  m 

i  i  i 

1  1  1 

050 

i  1 1 

1  1  1 

055 

1  12 

112 

04  7 

1  1  3 

1  1  7 

04  7 

1  13 

1  1  3 

04  7 

1  13 

1  1  3 

047 

1  1  3 

1  1  3 

04  7 

1  14 

055 

047 

1  U 

055 

0  40 

1  1- 

05  5 

138 

1  14 

1  16 

1  7  M 

1  1  4 

0  9  5 

914 

1  1  4 

05S 

94* 

1  15 

055 

047 

115 

1  1  6 

04M 

115 

1  15 

117 

1  15 

115 

133 

1  15 

1  15 

137 

1  15 

04  9 

136 

1  In 

05<; 

1  38 

1  1  4 

115 

1  36 

1  1  5 

1  1  4 

I  4  1 

1  !  9 

055 

9J4 

1  16 

l  e 

94* 

1  1  7 

1  1  7 

05  0 

1  1  9 

]  1  9 

04  - 

1  1  ■* 

1  1  9 

0  4  7 

1  1 

1  1  9 

0  4* 

1  1- 

J  !<. 

0  40 

i  *  **• 

1  10 

04  7 

1  -  1 

I  “  1 

05* 

J  1  - 

7  1  - 

0  .•«  h. 

*  1  - 

9  1  <« 

0-7 

0 ! «. 

04  7 

9  i  4 

r4  •  u 

04  7 

♦  i  - 

c,  •  ^ 

0  4  M 

4  1  4 

1‘  1  c 

04  7 

-<  ’  u 

9  1*. 

r  4  m 

1  4, 

9  5  5 

r  1  t, 

DESTINATION- 

HEA 


FCM  COmmuOITY  G&OlJP  05  IN  HijNORE  OS  OF  TONS 


1976 


1980 


1990 


2000 


2020 


20*»u 


04  7 
040 
040 
040 
050 
055 

o<*o 

055 
045 
047 
040 
040 
040 
044 
045 
047 
048 
050 
055 
04  7 

044 
045 
047 
0^8 
047 
048 
13H 
1  30 
9  1  4 
94* 
047 
040 

1  1  7 
133 
1  37 
I  30 
13H 
1  3H 
141 
914 
94  6 
050 

044 
047 
0  u  M 
0  4M 
04  7 
0  65 

0  <♦  4 
046 
04  7 
04  8 
0  4  M 
04  7 
O  U  0 

r-.n 


6rt  7 
138 
27  34 
31 
5d 
562 
22 
1  1 
1  0 
57 
10 
55 
1  1 
67 
41 
63rt 
2193 
1  1 
889 
1  1 
12 
60 
95 
91 
12 
12 
301 
30 
1  1 
10 
10 
39 


702 

671 

490 

390 

344 

1  *a 

141 

125 

119 

i  i  0 

2525 

2786 

2474 

2357 

2171 

33 

32 

2a 

27 

2S 

79 

73 

63 

60 

bb 

545 

561 

613 

597 

bU  1 

24 

23 

20 

19 

lo 

1  0 

11 

12 

1? 

1  1 

1  1 

a 

6 

5 

b 

58 

51 

39 

35 

30 

1  0 

10 

9 

A 

7 

5a 

57 

51 

46 

*1 

12 

1  1 

10 

10 

10 

65 

68 

66 

64 

bo 

42 

32 

24 

21 

8 

648 

6  1  a 

455 

368 

330 

2362 

2239 

1985 

1890 

17  7? 

15 

1** 

13 

12 

12 

859 

7AB 

967 

960 

916 

1  1 

10 

8 

7 

6 

1  1 

12 

12 

10 

9 

60 

47 

42 

34 

3? 

96 

R  7 

64 

62 

S2 

97 

93 

83 

74 

65 

14 

60 

74 

84 

97 

14 

1  1  5 

170 

187 

20b 

351 

304 

448 

550 

65* 

44 

3  a 

57 

69 

H3 

1  2 

16 

22 

2b 

29 

12 

14 

21 

25 

30 

6 

2 

4 

4 

6 

30 

49 

75 

81 

07 

TOTai 


10 

0 

1 1 

10 

9 

1 1 

10 

0 

1 1 

52 

4  0 

5* 

250 

191 

271 

2078 

1568 

2283 

27 

2? 

71 

1 1 

7 

12 

15 

12 

16 

1  1 

15 

1  4 

25 

25 

?b 

1 1 

12 

?0 

821 

ft  7  M 

R37 

22 

23 

?3 

1 1 

1 1 

1  0 

20 

19 

20 

1 1 

1  1 

1  1 

1  15 

112 

90 

1  002 

10  0  6 

908 

65 

7  1 

fl  4 

156 

174 

169 

20 

20 

1  ft 

33 

3n 

34 

1  1 

15 

14 

J  H  ?  f) 

4  1*35 

4  9  9  0  m 

16 
16 
16 
«3 
398 
3  3  n  6 
43 
16 
23 
13 
25 

a 

749 
21 
6 
23 
1  1 
7  7 
714 
5 1 
121 
1  4 

30 
1  2 


l  a 
18 
l  a 
95 
456 
3  7  f  6 
51 
16 
27 
13 

23 
6 

700 

20 

7 

24 
10 
57 

629 
44 
1  06 
1  2 
2d 
1  1 

72750 


21 

21 

21 

111 

532 

4424 

b? 
21 
31 
1  2 
22 
3 

64? 
20 
6 
25 
6 
4  4 

5  *»  0 
36 

9  0 
1  1 
25 

10 

86  3  7- 


DBAs  915,  914  and  946  refer  to  counties  of  BEAs  115,  114 
and  46  which  are  origins  and  destinations  of  waterborne  movements 
which  arc  shipped  from  and  to  points  on  the  Mississippi  River.  For 
FSA,  the  origin  and  destination  BEAs  are  defined  as  points  of 
production  and  consumption.  Shipping  and  receiving  BEAs  refer 
only  to  that  portion  of  the  traffic  flow  which  is  waterborne  (i.e., 
points  of  modal  transfer). 


-180- 


i\ible  F-6.  Onio  River  System:  BEA-to-BEA  Waterborne  Traffic  of 
Chemicals  and  Chemical  Fertilizers,  Actual  1976  and  Projected 

1980-2040,  Selected  Years 


0-.  I  JIN  DESTINATION  COMMODITY 


HUNDREDS  OF  TONS 


USA 

BEA 

GROUP 

1976 

1980 

1990 

2000 

2020 

2040 

(  5  c 

052 

06 

67 

74 

82 

99 

140 

168 

( 

0o6 

06 

1 1 

1  1 

12 

15 

20 

24 

('*?• 

052 

0b 

150 

166 

184 

221 

314 

377 

( 

054 

0b 

56 

58 

82 

115 

200 

266 

(■  *  6 

055 

06 

45 

28 

42 

57 

93 

11? 

C  -*  6 

042 

06 

211 

225 

28b 

370 

573 

722 

( •;  ? 

044 

06 

100 

125 

212 

329 

663 

943 

\  s 

042 

06 

256 

347 

650 

1037 

2122 

2960 

(  :  ; 

043 

06 

1  1 

17 

31 

56 

101 

137 

\  . 

049 

06 

1 1 

13 

23 

35 

71 

93 

(  •  ■’ 

052 

06 

550 

658 

827 

1142 

2572 

3934 

(  . 

055 

06 

119 

1  04 

205 

335 

698 

1000 

< 

042 

06 

227 

315 

625 

1080 

1916 

2568 

(  ' 

044 

06 

102 

1  25 

204 

314 

594 

S35 

. 

077 

06 

444 

550 

988 

1528 

3070 

4345 

1. 

076 

Ob 

33 

40 

6? 

107 

216 

307 

1  ■■ 

07? 

06 

33 

41 

b9 

107 

216 

307 

1  •  ' 

03? 

0  c 

1 1  1 

136 

228 

355 

717 

1021 

•  ■' 

091 

0  b 

45 

56 

93 

145 

292 

416 

'  ■■  ' 

107 

06 

22 

27 

46 

71 

143 

203 

1  03 

06 

56 

6? 

116 

180 

364 

518 

113 

06 

78 

97 

162 

251 

507 

722 

1  1  4 

06 

45 

57 

95 

147 

298 

424 

1  ■  ' 

141 

0  b 

26? 

358 

600 

932 

1 S81 

2681 

915 

06 

22 

27 

47 

72 

144 

207 

04? 

06 

45 

62 

104 

163 

299 

405 

077 

Oo 

44 

r  7 

J/ 

87 

127 

237 

324 

07a 

06 

134 

172 

243 

354 

665 

914 

1  ■  -1 

07? 

06 

100 

130 

196 

287 

538 

737 

0  3 1 

06 

54 

71 

106 

156 

28? 

397 

115 

0b 

20 

25 

45 

57 

112 

156 

052 

06 

264 

29b 

367 

484 

800 

1031 

.  '  ; 

055 

06 

50 

60 

90 

125 

212 

275 

03? 

06 

21 

26 

32 

41 

b5 

82 

•  .  / 

046 

06 

301 

371 

449 

57  8 

921 

1162 

0  4  7 

06 

487 

674 

1  1  22 

2043 

4565 

6363 

0  4  *4 

06 

457 

586 

772 

1096 

1854 

23'?? 

052 

06 

5510 

6766 

7753 

924b 

13180 

15924 

•  1 

054 

06 

1  6  0 

203 

2b  3 

354 

619 

791 

055 

06 

90 

7? 

12! 

162 

254 

315 

/>:■ 

062 

0b 

2  95 

3V4 

562 

841 

1561 

2114 

0o6 

06 

102? 

1259 

1452 

1791 

2655 

3275 

0 1>  3 

06 

10 

12 

16 

19 

30 

43 

077 

06 

1400 

17  36 

2103 

2712 

4316 

5457 

> j 

073 

06 

56 

70 

85 

111 

177 

22  4 

•V 


(Continued) 
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Table  F-6.  (Continued) 


ORIGIN  DESTINATION  COMMODITY 
BEA  BEA  GROUP 


_ HUNDREDS  OF  TONS _ 

1976  1980  1990  2000  2020  2040 


052 

081 

06 

too 

052 

089 

06 

10 

052 

114 

06 

132 

052 

115 

06 

70 

052 

137 

06 

50 

052 

138 

06 

410 

052 

139 

06 

30 

052 

140 

06 

95 

052 

141 

06 

720 

052 

143 

06 

30 

054 

052 

06 

70 

054 

078 

06 

78 

054 

114 

06 

1 1 

054 

115 

06 

100 

054 

133 

06 

11 

054 

141 

06 

1 1 

055 

054 

06 

30 

055 

055 

06 

52 

055 

062 

06 

140 

055 

066 

06 

10 

055 

077 

06 

60 

055 

078 

06 

30 

055 

079 

06 

140 

055 

133 

0b 

70 

055 

143 

06 

20 

055 

1  44 

06 

80 

0  o  2 

049 

06 

1 1 

062 

052 

06 

363 

062 

055 

06 

20 

062 

062 

06 

21  1 

062 

066 

06 

10 

062 

073 

06 

22 

062 

140 

06 

20 

064 

047 

0b 

0 

064 

052 

06 

13020 

064 

054 

06 

130 

064 

062 

0o 

160 

066 

046 

06 

141 

066 

047 

06 

105 

0  6t> 

049 

06 

22 

066 

052 

06 

4943 

066 

054 

06 

1 1  1 

066 

062 

06 

351 

066 

064 

06 

29! 

066 

066 

06 

3303 

126 

154 

199 

320 

405 

14 

17 

22 

35 

45 

164 

206 

265 

424 

534 

81 

121 

170 

298 

367 

62 

75 

97 

155 

195 

509 

621 

801 

1275 

1611 

T  -7 

J/ 

45 

58 

93 

117 

117 

141 

181 

286 

360 

895 

1090 

1406 

2237 

2825 

37 

51 

66 

105 

133 

86 

93 

103 

156 

188 

93 

130 

183 

325 

434 

13 

18 

25 

44 

59 

123 

203 

313 

583 

798 

13 

18 

25 

44 

59 

13 

18 

25 

44 

59 

37 

55 

79 

148 

200 

44 

69 

98 

174 

230 

187 

239 

320 

542 

706 

12 

15 

20 

31 

40 

72 

97 

132 

226 

298 

35 

47 

64 

111 

146 

167 

225 

308 

530 

698 

84 

113 

155 

267 

352 

24 

33 

44 

74 

97 

96 

129 

177 

305 

401 

14 

23 

35 

71 

102 

445 

580 

762 

1181 

1649 

18 

32 

48 

91 

126 

274 

484 

783 

1678 

2249 

12 

17 

24 

43 

57 

O  *7 

jL  i 

40 

58 

108 

148 

25 

39 

58 

109 

149 

0 

1823 

3743 

14064 

24689 

2)876 

30616 

43320 

73161 

94046 

159 

253 

410 

782 

1  142 

304 

555 

847 

1 503 

2231 

1  6b 

226 

314 

542 

716 

141 

420 

652 

1237 

2008 

27 

38 

51 

89 

1  13 

577  3 

7014 

9115 

16025 

20143 

131 

189 

281 

547 

744 

1059 

1866 

2885 

5935 

8555 

400 

620 

951 

1972 

2822 

04 

CO 

Ja. 

<_n 

5344 

7425 

1119/ 

1  4447 

(Continued) 
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Table  F-6 . (Continued) 


HUNDREDS  OF  TONS 

i3I.A 

BEA 

i'f  Vvi  i—  lvJLs.1.  X  X 

GROUP 

1976 

1980 

1990 

2000 

2020 

2040 

066 

077 

06 

43 

51 

70 

96 

167 

220 

Oco 

078 

06 

60 

76 

120 

168 

292 

385 

06  5 

1 1  4 

06 

101 

120 

156 

216 

374 

493 

C '66 

115 

06 

50 

61 

116 

185 

351 

45! 

066 

138 

06 

250 

29  b 

401 

553 

960 

1266 

06  c- 

HO 

06 

22 

n  *? 

i. ) 

36 

49 

84 

1 1 1 

066 

HI 

06 

155 

183 

244 

338 

585 

772 

06e 

H3 

06 

345 

408 

550 

761 

1322 

1745 

06  6 

915 

08 

1 1 

13 

1  6 

23 

41 

53 

0  d  :: 

052 

06 

400 

458 

619 

846 

1473 

1939 

C  ■?  r 

06o 

06 

190 

•215 

275 

366 

587 

751 

0i-3 

135 

06 

1 1 

13 

17 

23 

38 

50 

(  ■'7 

0-17 

06 

50 

53 

79 

162 

367 

530 

0 

052 

06 

71 1 

787 

873 

996 

1307 

1507 

( .. , 

062 

0  6 

33 

33 

45 

61 

103 

134 

( 

066 

06 

45 

47 

51 

62 

84 

100 

(l  "  * 

052 

06 

1 1 

12 

14 

16 

2? 

28 

f.  V  * 

06  7 

Oo 

200 

213 

317 

449 

774 

1035 

056 

06 

o  n 

L.  i 

23 

33 

47 

83 

110 

i  0  ” 

0c  2 

06 

67 

71 

91 

118 

182 

230 

: .» 

05-1 

06 

67 

69 

90 

119 

190 

243 

•  t  : 

055 

06 

89 

54 

72 

92 

134 

165 

'  1  4 

069 

06 

470 

457 

580 

753 

1164 

1470 

i  ]  1 

056 

0o 

1  1 

1  1 

15 

19 

2? 

39 

1  1  ;! 

055 

06 

360 

220 

2B<? 

365 

583 

731 

;  i  ; 

062 

06 

1 1  1 

119 

153 

208 

328 

411 

0  06 

06 

484 

483 

520 

627 

798 

9?  7 

‘  :  i 

115 

06 

350 

316 

443 

575 

889 

1134 

068 

06 

690 

773 

1090 

1535 

2734 

3657 

t  < 

04  7 

06 

190 

233 

282 

424 

497 

510 

;  *  s 

048 

06 

20 

30 

51 

61 

126 

183 

;  '  V 

04  9 

06 

270 

307 

460 

554 

1002 

1362 

054 

06 

4  1  0 

465 

7H 

1020 

1845 

2419 

!  ri 

062 

06 

350 

394 

543 

757 

1418 

1949 

*  i 

066 

06 

30 

31 

35 

43 

70 

82 

'  i  *• 

077 

06 

1220 

1 36  *» 

1861 

2623 

4862 

6242 

:  •  , 

1  1  1 

06 

50 

56 

79 

1 1  1 

198 

265 

!  l  'i 

1  1  4 

06 

240 

267 

378 

533 

954 

1272 

*,  ;  ' 

1  1  5 

0o 

530 

545 

8  1  B 

1241 

2355 

3275 

i  > r, 

1H 

Oo 

20 

9  *> 

32 

45 

79 

1  06 

:  !  *, 

133 

06 

67 

"7  t* 

/  J 

106 

149 

26  6 

355 

i  U 

0o2 

06 

1  40 

150 

1  98 

262 

424 

544 

i  -;r. 

047 

06 

78 

86 

132 

182 

308 

403 

! ;  :■ 

0  5  2 

06 

89 

96 

101 

124 

1  80 

2  1  9 

'  ;  * 

04  7 

06 

356 

914 

1001 

1201 

1645 

1959 

•  r* 

043 

06 

167 

18? 

301 

436 

793 

1089 

;  : 

049 

06 

523 

509 

76  j 

1  0t>4 

1773 

2353 

;  j 

055 

06 

1479 

893 

1378 

1930 

3155 

4078 

(Continued) 
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Table  F-6.  (Continued) 


HUNDREDS  OF  TONS 


tu.'inuui  i  x 

BEA 

BEA 

GROUP 

1976 

1930 

1990 

2000 

2020 

2040 

13? 

062 

06 

67 

71 

96 

130 

208 

264 

1  33 

047 

06 

365 

399 

627 

529 

446 

376 

1  38 

048 

06 

2226 

2642 

3891 

5576 

10044 

13556 

1  3  3 

049 

06 

2848 

2785 

3828 

5272 

8553 

11070 

138 

052 

06 

3266 

3227 

1901 

1270 

699 

385 

133 

054 

06 

733 

770 

1054 

1425 

2374 

3126 

1  33 

055 

06 

4778 

3015 

4219 

5691 

8925 

11281 

1 38 

062 

06 

5896 

6397 

8656 

11692 

1716? 

20553 

1  35 

064 

06 

1302 

1452 

2109 

2982 

5218 

7048 

133 

066 

06 

5124 

5083 

566? 

6835 

9392 

11442 

133 

063 

06 

78 

70 

98 

119 

174 

247 

133 

115 

06 

1930 

1774 

2470 

3443 

552? 

7158 

HO 

047 

06 

234 

256 

855 

1853 

2758 

3754 

HO 

049 

06 

1 1 

1  2 

16 

19 

29 

35 

HO 

052 

06 

1961 

2147 

1875 

1412 

928 

610 

HO 

054 

06 

1 1 

12 

16 

19 

29 

35 

1  40 

055 

06 

50 

31 

40 

51 

74 

91 

140 

062 

06 

712 

774 

1053 

1470 

2553 

34  21 

HO 

066 

06 

970 

973 

1073 

1310 

2631 

3245 

1  4  » 

047 

06 

8263 

9073 

1  2733 

17955 

287 1 4 

35721 

HI 

048 

06 

101 

116 

176 

270 

535 

734 

HI 

049 

06 

IS’ 

184 

258 

40? 

675 

928 

HI 

050 

Oe 

156 

15? 

220 

306 

535 

71  1 

HI 

052 

06 

406? 

4173 

4254 

3738 

1350 

915 

HI 

054 

06 

1134 

1130 

1678 

2351 

4038 

5459 

HI 

062 

Oo 

2923 

3183 

4559 

6685 

1  4628 

2 1  3  9  5 

HI 

064 

06 

426 

479 

715 

1040 

1940 

2661 

HI 

066 

06 

3154 

3122 

3655 

4715 

7043 

8S«1 

1  4  1 

0*3 

06 

100 

95 

1 1 1 

141 

215 

236 

141 

1  15 

06 

1013 

928 

1412 

2029 

3413 

4550 

143 

047 

06 

190 

21? 

393 

525 

840 

1068 

1  4  i 

043 

06 

1  1 

13 

19 

29 

53 

74 

143 

04  9 

06 

22 

21 

28 

37 

61 

78 

143 

052 

06 

660 

709 

66  5 

75? 

970 

1  100 

143 

055 

06 

1  1 

~} 

t 

9 

13 

1? 

24 

143 

062 

06 

270 

294 

42? 

604 

1070 

1  444 

143 

064 

06 

22 

24 

33 

45 

83 

1  12 

1  43 

066 

06 

n  n 

22 

26 

3? 

48 

5  9 

143 

115 

06 

10 

10 

15 

21 

34 

45 

144 

04? 

06 

60 

66 

95 

143 

264 

361 

144 

049 

06 

1  1 

1  1 

1  4 

18 

29 

37 

144 

052 

06 

260 

284 

317 

370 

501 

58' 

i  4  4 

054 

06 

1  1 

1  2 

15 

20 

32 

42 

144 

066 

06 

64 

65 

73 

89 

124 

150 

v  1  5 

054 

06 

22 

■>  "> 

31 

42 

67 

86 

(Co  nt  i  ruled) 
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Table  F-6 . (Continued) 


ORIGIN 

BEA 

DESTINATION 

BEA 

COMMODITY 

GROUP 

HUNDREDS  OF  TONS 

1976 

1980 

1990 

2000 

2020 

2040 

9)5 

055 

06 

500 

303 

465 

633 

1001 

1270 

915 

062 

06 

316 

339 

3?  7 

466 

689 

857 

9 1 5 

115 

06 

30 

27 

42 

57 

91 

116 

TOTAL 

113640 

123960 

165337 

224196 

375648 

491953 

Note:  BEA  915  refers  to  counties  of  BEA  115  wnich  are  origins  and 

destinations  of  waterborne  movements  shipped  from  and  to  points  on 
tne  Mississippi  River. 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  F-7.  Ohio  River  System:  BEA- to-BEA 
Waterborne  Traffic  of  Ores  and  Minerals 
Actual  1976  and  Projected  1980-2040,  Selected  Years 


HUNDREDS  OF  TONS 


ORIGIN 

RER 

DESTINATION 

REA 

COMMODITY 

GROUP 

1976 

1980 

1990 

2000 

2020 

204  0 

038 

066 

o; 

33 

36 

42 

50 

68 

33 

OR/ 

115 

07 

470 

603 

975 

135? 

2404 

33r*6 

or; 

t  33 

07 

0 

0 

160 

325 

701 

1029 

ORB 

hr 

07 

1  1 

12 

1  6 

23 

38 

63 

Or? 

091 

07 

170 

183 

246 

3o8 

610 

1010 

OR? 

138 

07 

1500 

161  4 

2168 

3245 

5331 

8919 

OR? 

IRR 

07 

181 

195 

262 

392 

649 

10/7 

052 

055 

07 

45 

76 

28? 

442 

916 

1253 

052 

06R 

0? 

140 

171 

205 

256 

365 

C  O 

J  7  '■ 

052 

06a 

07 

67 

83 

1  36 

169 

217 

408 

052 

115 

07 

460 

ri — 1 
w>  J  / 

68? 

86? 

1323 

1775 

055 

052 

07 

134 

210 

326 

474 

767 

1016 

055 

066 

07 

31 

32 

3  5 

40 

60 

80 

055 

068 

07 

33 

4? 

9? 

157 

326 

490 

055 

077 

07 

20? 

316 

724 

1  1  4? 

2282 

3237 

055 

11? 

07 

1  1 

1  7 

38 

61 

12! 

172 

055 

1  38 

0? 

c  c 

J  J 

98 

426 

/'  w  6 

1622 

2379 

055 

IRC 

07 

60 

91 

20? 

33 1 

658 

933 

OAR 

or; 

07 

1  1 

13 

21 

31 

52 

73 

OAR 

052 

07 

140 

156 

180 

i-  i-  i. 

315 

444 

064 

077 

07 

TT 

L.  i. 

24 

29 

36 

52 

71 

0  6  h 

1  1  R 

07 

1  1 

1  2 

14 

18 

25 

35 

064 

115 

07 

90 

96 

1  1  4 

132 

191 

*)  4  n 
iNC 

066 

038 

07 

223 

2RR 

281 

332 

452 

066 

OR  5 

07 

6? 

73 

84 

100 

138 

166 

066 

0  R  6 

07 

1  1 

12 

1  4 

16 

22 

0"? 
L  / 

086 

ORB 

07 

21  1 

166 

174 

193 

206 

24? 

066 

052 

07 

130 

131 

148 

1/6 

237 

2?  1 

06  o 

055 

07 

33 

37 

42 

50 

6? 

71 

066 

06R 

07 

40 

44 

46 

53 

60 

(S  4 

066 

0  o  6 

07 

33 

33 

34 

4  1 

41 

4  1 

066 

137 

07 

158 

171 

1  ?? 

232 

317 

3  • 

068 

13? 

07 

RR5 

5uR 

683 

814 

119? 

1  5  1  • 

06o 

IRR 

07 

100 

109 

1  26 

14? 

203 

■ 

0  ab 

1  07 

07 

10 

1  1 

15 

20 

3  3 

07  7 

055 

07 

1  1 

20 

93 

144 

2°  9 

0  /■  / 

0  A-  6 

07 

on 

i-  L 

28 

52 

64 

P  0 

0/  / 

I  15 

07 

270 

306 

31? 

400 

f  - . 

0/P 

066 

07 

1 5 

49 

c  n 

6  7 

b  ! 

0  c  o 

07 

1 1 

12 

1  4 

16 

9  1 

0  £  7 

0  7 

r  r 

J  J 

60 

66 

7  " 

v  'y  ! 

0  t  5 

0  7 

106 

122 

156 

1  ?  ■ 

NATHAN  (ROBERT  R)  ASSOCIATES  INC  WASHINGTON  D  C  F/G  5/3 

PROJECTIONS  OF  DEMAND  FOR  WATERBORNE  TRANSPORTATION.  OHIO  RIVER— ETC(U» 
DEC  80  DACW69-78-C-0136 

NL 
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Table  f-7.  (Continued) 


ORIGIN 

BEA 

DESTINATION 

BEA 

COMMODITY 

GROUP 

HUNDREDS  OF  TONS 

1976 

1980 

1990 

2000 

2020 

2040 

113 

052 

07 

10 

13 

19 

25 

40 

57 

114 

062 

07 

89 

103 

127 

161 

239 

358 

114 

064 

07 

It 

14 

30 

36 

46 

67 

115 

052 

07 

120 

138 

172 

223 

331 

426 

115 

115 

07 

20 

22 

22 

24 

32 

48 

115 

138 

07 

11 

15 

30 

40 

71 

97 

137 

049 

07 

768 

1120 

2570 

4363 

8750 

12141 

137 

055 

07 

690 

932 

1488 

2303 

4084 

5887 

133 

047 

07 

1669 

2143 

4036 

5988 

11049 

15677 

138 

048 

07 

1324 

1627 

2988 

4337 

7805 

10810 

133 

049 

07 

2028 

2511 

4437 

5977 

10245 

14162 

138 

050 

07 

66 

83 

140 

196 

337 

448 

133 

052 

07 

1674 

2096 

3236 

4309 

7022 

10250 

133 

054 

07 

812 

953 

1283 

1614 

2352 

3259 

133 

055 

07 

2527 

3998 

11020 

15455 

31181 

44207 

138 

062 

07 

5719 

6720 

9190 

11512 

16568 

24226 

133 

064 

07 

2948 

3216 

3815 

4634 

6801 

9257 

138 

065 

07 

501 

570 

718 

828 

1022 

1253 

138 

066 

07 

6255 

6612 

6730 

7437 

9013 

11134 

133 

068 

07 

366 

397 

531 

707 

1151 

2045 

138 

115 

07 

3983 

4557 

5747 

7305 

10858 

14116 

139 

062 

07 

530 

622 

850 

1067 

1544 

2320 

HO 

062 

07 

89 

105 

143 

179 

260 

390 

HI 

066 

07 

178 

197 

235 

281 

395 

502 

HI 

068 

07 

22 

22 

23 

28 

40 

66 

1 43 

055 

07 

3291 

5019 

10159 

18229 

36260 

51455 

143 

066 

07 

43 

53 

69 

110 

151 

175 

144 

052 

07 

78 

102 

150 

198 

317 

449 

144 

062 

07 

197 

231 

333 

413 

591 

1514 

1  44 

066 

07 

1540 

1877 

2988 

3916 

6517 

7658 

144 

068 

07 

636 

700 

948 

1247 

2039 

3571 

915 

062 

07 

22 

26 

31 

75 

221 

368 

915 

115 

07 

430 

498 

642 

786 

1077 

1349 

TOTAL 

44510 

54131 

84906 

118147 

201981 

284052 

Note:  BEA  915  refers  to  counties  of  BEA  115  which  are 

origins  of  waterborne  movements  shipped  from  points 
on  the  Mississippi  River. 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  F-8 .  Ohio  River  System:  BE'A-to-BEA  Waterborne 
Traffic  of  Iron  Ore,  Steel  and  Iron, 

Actual  1976  and  Projected  1980-2040,  Selected  Years 


ORIGIN  DESTINATION  COMMODITY 

PEA  PEA  GROUP 


HUNDREDS  OF  TONS 
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Pable  f-8. (Continued) 


ORIGIN  DESTINATION  COMMODITY  _ 

BEA  BEA  GROUP  1976 


052 

114 

08 

121 

052 

115 

08 

191 

052 

117 

08 

10 

052 

118 

08 

50 

052 

135 

08 

100 

052 

138 

08 

60 

052 

141 

08 

210 

054 

046 

08 

50 

054 

062 

08 

11 

054 

066 

08 

642 

054 

077 

08 

85 

054 

114 

08 

21 

054 

137 

08 

21 

054 

141 

08 

31 

055 

062 

08 

22 

055 

066 

08 

377 

055 

077 

08 

33 

055 

114 

08 

22 

055 

115 

08 

11 

055 

138 

08 

67 

055 

141 

08 

33 

055 

144 

08 

11 

062 

046 

08 

It 

062 

054 

08 

0 

062 

066 

08 

556 

062 

077 

08 

22 

062 

141 

08 

32 

064 

047 

08 

100 

064 

052 

08 

20 

064 

054 

08 

21 

064 

055 

08 

20 

064 

066 

08 

11 

064 

068 

08 

40 

064 

077 

08 

244 

064 

091 

08 

11 

064 

114 

08 

73 

064 

138 

08 

10 

066 

039 

08 

11 

066 

046 

08 

905 

066 

047 

08 

527 

066 

048 

03 

425 

066 

049 

08 

617 

066 

052 

03 

10 

066 

054 

08 

2747 

066 

055 

08 

686 

066 

062 

08 

1763 

066 

064 

08 

130 

066 

066 

08 

4202 

066 

077 

08 

689 

066 

078 

08 

211 

1980 


149 

227 

11 

63 

117 

78 

265 

57 

13 

729 

95 

23 

16 

36 

27 

474 

39 
26 
12 
82 

40 
12 
16 

0 

811 
31 
47 
108 
21 
27 
23 
20 
60 
265 
13 
83 
1 1 
13 
1070 
533 
444 
720 
12 
3445 
805 
1927 
135 
4887 
802 
234 


HUNDREDS  OF  TONS 


1990 

2000 

170 

198 

295 

342 

12 

12 

66 

76 

138 

15? 

104 

125 

342 

413 

109 

134 

20 

21 

1349 

1630 

151 

171 

40 

49 

24 

24 

69 

85 

37 

40 

767 

905 

55 

60 

40 

47 

20 

23 

143 

169 

69 

83 

12 

12 

21 

23 

100 

154 

873 

934 

32 

33 

60 

79 

180 

237 

21 

23 

69 

71 

43 

65 

23 

30 

57 

59 

275 

306 

15 

16 

102 

122 

17 

20 

13 

14 

1103 

1225 

661 

849 

478 

549 

861 

1174 

11 

15 

3744 

4214 

989 

1275 

1918 

1795 

129 

153 

3462 

3038 

630 

638 

218 

227 

2020 

2040 

269 

313 

435 

480 

12 

12 

103 

119 

214 

249 

277 

335 

498 

586 

187 

214 

24 

27 

2089 

2361 

207 

222 

66 

73 

26 

26 

220 

249 

46 

49 

1088 

1273 

75 

85 

64 

76 

29 

33 

342 

411 

180 

214 

16 

18 

31 

36 

2B7 

367 

1060 

1173 

39 

42 

180 

208 

3B7 

488 

31 

34 

82 

90 

125 

168 

40 

45 

68 

72 

396 

456 

19 

21 

175 

207 

2? 

35 

17 

20 

1565 

1832 

1957 

2352 

703 

806 

1546 

1798 

33 

37 

4329 

4862 

1940 

2414 

2237 

2287 

188 

203 

3164 

3311 

685 

751 

270 

313 

(Continued) 
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Table  F-8 .  (Continued) 


ORIGIN 

DESTINATION 

COMMODITY 

HUNDREDS 

OF  TONS 

BEA 

BEA 

GROUP 

1976 

1980 

1990 

2000 

2020 

2040 

066 

091 

08 

281 

308 

312 

314 

323 

330 

066 

107 

08 

It 

13 

13 

14 

17 

20 

066 

111 

08 

43 

52 

53 

57 

70 

79 

066 

114 

08 

1560 

1810 

1783 

1925 

2250 

2565 

066 

115 

08 

53 

56 

57 

57 

66 

75 

066 

117 

08 

22 

24 

26 

27 

27 

34 

066 

118 

08 

448 

521 

522 

565 

688 

784 

066 

119 

08 

342 

398 

392 

424 

515 

587 

066 

133 

08 

11 

13 

13 

14 

17 

20 

066 

134 

08 

32 

38 

37 

40 

49 

55 

066 

135 

08 

81 

101 

104 

114 

139 

159 

066 

137 

08 

20 

28 

21 

24 

29 

36 

066 

138 

08 

3488 

41 19 

4336 

4B20 

5794 

6700 

066 

140 

08 

171 

199 

196 

212 

258 

293 

066 

141 

08 

3489 

4103 

4305 

4759 

5816 

6776 

066 

915 

08 

80 

94 

93 

100 

122 

139 

068 

046 

08 

22 

30 

38 

45 

64 

76 

063 

047 

08 

32 

33 

44 

57 

66 

84 

068 

054 

03 

10 

14 

24 

29 

35 

40 

068 

066 

08 

22 

34 

28 

28 

39 

46 

068 

077 

08 

22 

27 

27 

2V 

34 

37 

068 

078 

08 

22 

27 

27 

31 

40 

45 

068 

141 

08 

89 

117 

154 

172 

242 

271 

077 

047 

08 

1355 

1890 

2686 

4011 

6873 

8985 

077 

048 

08 

312 

495 

779 

972 

1679 

2242 

077 

049 

08 

790 

1157 

1552 

1600 

2188 

2564 

077 

054 

08 

241 

427 

961 

992 

1514 

1993 

077 

055 

08 

189 

303 

574 

894 

1827 

2603 

077 

062 

08 

33 

54 

59 

66 

87 

108 

077 

064 

08 

33 

38 

58 

87 

150 

205 

077 

066 

08 

41 

457 

483 

562 

567 

722 

077 

115 

08 

91 

137 

222 

284 

437 

548 

078 

047 

03 

11 

15 

26 

40 

81 

117 

073 

04? 

08 

22 

37 

69 

102 

183 

251 

073 

062 

08 

11 

17 

22 

25 

34 

40 

078 

066 

08 

267 

447 

664 

830 

1297 

1663 

07? 

047 

08 

56 

88 

202 

282 

488 

667 

079 

066 

08 

too 

208 

255 

259 

287 

290 

091 

066 

08 

21 

53 

86 

93 

115 

131 

1 1  1 

047 

08 

11 

53 

130 

164 

248 

321 

1  1 1 

066 

08 

0 

100 

208 

212 

236 

246 

1  1  3 

048 

08 

45 

64 

117 

149 

230 

292 

1 1  3 

066 

03 

0 

30 

45 

47 

54 

61 

114 

047 

08 

22 

38 

70 

103 

194 

267 

114 

04? 

03 

45 

90 

179 

252 

432 

583 

114 

066 

08 

145 

304 

457 

513 

701 

844 

1  14 

115 

08 

21 

40 

71 

87 

125 

151 

1 1  5 

047 

08 

64 

68 

152 

281 

597 

B60 

1 1  5 

066 

08 

321 

482 

782 

887 

1166 

1434 
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(Continued) 


Table  F-8. (Continued) 


I 


I 


ORIGIN  DESTINATION  COMMODITY 
BEA  BEA  GROUP 


HUNDREDS  OF  TONS 


Note:  BEA  915  refers  to  counties  of  BEA  115  which  are  origins  and 

destinations  of  waterborne  movements  shipped  to  and  from  points  on 
the  Mississippi  River. 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  F-9.  Ohio  River  System:  BEA-to-BEA  Waterborne 
Traffic  of  Feed  and  Food  Products,  Nec., 

Actual  1976  and  Projected  1980-2040,  Selected  Years 


HUNDREDS  OF  TONS 


or  ten 

RcA 

nCSTtSATtO'1 

P.EA 

co?;:*or>iTY 

CROUP 

1976 

19  SO 

1990 

2000 

2020 

2040 

047 

04(i 

09 

145 

247 

293 

346 

481 

574 

047 

047 

09 

11 

24 

33 

51 

81 

103 

04  7 

054 

09 

22 

36 

39 

49 

54 

61 

047 

079 

09 

1 1 

19 

22 

26 

36 

43 

04  7 

ns 

09 

2941 

5023 

5950 

7011 

9761 

11643 

04  ft 

138 

09 

1458 

1 664 

2057 

2433 

3458 

4081 

049 

141 

09 

45 

50 

64 

80 

116 

139 

055 

062 

09 

345 

380 

442 

578 

706 

343 

055 

138 

09 

2232 

2464 

2857 

3073 

464  7 

5451 

062 

138 

09 

832 

940 

1132 

1364 

1937 

2305 

066 

138 

09 

45 

48 

54 

60 

76 

87 

077 

04  7 

09 

166 

181 

222 

249 

364 

447 

077 

C48 

09 

41 

46 

57 

68 

91 

99 

073 

048 

09 

11 

12 

14 

16 

23 

26 

079 

055 

09 

45 

38 

43 

47 

55 

63 

079 

062 

09 

40 

42 

23 

28 

36 

43 

091 

047 

09 

156 

172 

209 

224 

353 

418 

091 

048 

09 

73 

82 

100 

120 

157 

172 

091 

062 

09 

60 

63 

38 

42 

53 

64 

103 

047 

09 

434 

477 

589 

674 

993 

11P7 

108 

047 

09 

134 

1  48 

182 

209 

306 

367 

11  1 

055 

09 

1 1 

9 

11 

11 

15 

17 

11  1 

082 

09 

67 

74 

41 

59 

63 

77 

111 

066 

09 

45 

48 

55 

62 

78 

88 

113 

0h2 

09 

272 

296 

172 

179 

270 

30C 

114 

062 

09 

460 

508 

294 

318 

453 

539 

114 

066 

09 

412 

446 

488 

550 

692 

781 

133 

043 

09 

11 

12 

14 

16 

23 

26 

137 

047 

09 

20 

23 

27 

31 

45 

55 

138 

047 

09 

642 

700 

867 

1059 

1459 

1731 

138 

048 

09 

157 

173 

206 

242 

317 

385 

138 

049 

09 

156 

172 

205 

245 

323 

374 

138 

050 

09 

67 

74 

88 

107 

148 

176 

138 

054 

09 

135 

137 

157 

180 

243 

283 

138 

055 

09 

167 

157 

173 

203 

246 

275 

138 

062 

09 

718 

780 

279 

396 

454 

503 

138 

066 

09 

78 

84 

92 

103 

138 

157 

TOTAL 

126  74 

15349 

17589 

20559 

28751 

33991 

Source:  Robert  R.  Nathan  Associates,  Inc. 


_ _ _ 
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Table  F-10 .Ohio  River  System:  BEA-to-BEA 
Waterborne  Traffic  of  Wood  and  Paper  Products, 
Actual  1976  and  Projected  1980-2040,  Selected  Years 


•iur.TRrns  of  tons 


OKI  Z  IK 
SEA 

0  ESTIMATION' 
uCA 

COMMODITY  - 

GROUP 

1976 

1930 

1990 

2000 

2020 

2040 

047 

04  7 

to 

1381 

1345- 

2359 

274/. 

3574 

4251 

047 

043 

10 

2143 

2107 

2436 

2625 

2580 

2670 

047 

114 

10 

0 

0 

60 

110 

300 

260 

047 

144 

10 

0 

0 

170 

350 

500 

630 

043 

043 

10 

690 

593 

615 

562 

637 

1043 

048 

107 

10 

n 

12 

23 

34 

54 

67 

048 

l  14 

10 

ii 

11 

13 

21 

37 

57 

043 

144 

10 

67 

66 

79 

106 

151 

223 

050 

04S 

10 

4  34 

506 

983 

1428 

2476 

3391 

054 

13? 

10 

22 

25 

32 

39 

65 

¥0 

of.: 

135 

10 

243 

273 

351 

416 

620 

734 

107 

138 

10 

27 

0 

0 

0 

0 

0 

115 

043 

10 

0 

0 

64 

157 

27C 

295 

115 

066 

10 

0 

16 

0 

0 

0 

0 

1  15 

915 

10 

45 

51 

75 

94 

117 

131 

1  17 

06* 

10 

11 

9 

17 

21 

36 

50 

135 

066 

10 

67 

51 

106 

130 

219 

299 

133 

062 

10 

10 

12 

15 

17 

25 

32 

TOTAL 

5667 

5532 

7398 

8856 

1 191 1 

14323 

Note 

:  BEA 

915  refers 

to  counties 

of 

BEA  115 

which  are 

destinations  of  waterborne  movements  shipped  to  points 
on  the  Mississippi  River. 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  P-11.  Ohio  River  System:  BEA-to-BEA  Waterborne 
Traffic  of  Petroleum  Products,  Nec., 

Actual  1976  and  Projectd  1980-2040,  Selected  Years 


iT'rr.cs  or  r.r.s 


OKICIX 

BCA 

Z)f5*l.*.V«770.'; 

t.ea 

Sf\'-CprTY 

cr.ou? 

U76 

I960 

1390 

20C0 

2020 

2'’4C 

038 

r.50 

i 

36 

5? 

98 

(12 

96 

71 

046 

049 

i 

2  56 

173 

273 

297 

K* 

175 

04  7 

052 

i 

32 

38 

59 

53 

42 

23 

047 

066 

l 

76 

63 

96 

136 

(26 

It* 

047 

141 

i 

63 

65 

IOC 

109 

91 

63 

052 

049 

i 

110 

279 

366 

353 

266 

143 

052 

052 

t 

no 

953 

1163 

1054 

a  3£ 

315 

032 

C54 

i 

330 

598 

632 

625 

642 

3C0 

052 

062 

l 

330 

1633 

1115 

1966 

1306 

644 

052 

064 

i 

90 

0 

536 

sea 

392 

225 

052 

066 

l 

13E2 

4373 

6128 

5650 

4231 

2232 

032 

066 

i 

500 

0 

0 

0 

0 

0 

052 

077 

1 

60 

183 

248 

223 

137 

90 

052 

IV 

l 

11 

16 

25 

23 

21 

14 

052 

136 

l 

61 

186 

233 

228 

169 

92 

052 

141 

i 

270 

386 

602 

421 

3*5 

340 

054 

049 

i 

50 

34 

53 

64 

38 

44 

C54 

CS4 

i 

20 

30 

46 

62 

55 

40 

062 

054 

l 

64Q 

1737 

2517 

239  7 

1848 

1049 

062 

064 

l 

f?0 

1872 

2637 

2512 

1936 

1120 

062 

066 

t 

420 

514 

783 

891 

764 

357 

064 

066 

l 

116 

0 

281 

318 

271 

198 

066 

046 

l 

31 

44 

67 

7Q 

57 

3? 

066 

052 

i 

271 

399 

545 

369 

428 

237 

066 

062 

l 

40 

31 

80 

93 

79 

58 

066 

066 

i 

11 

12 

21 

32 

47 

62 

066 

138 

i 

644 

1092 

1813 

1997 

1680 

1195 

066 

141 

i 

33 

43 

71 

78 

66 

47 

077 

047 

) 

22 

26 

37 

4Q 

34 

23 

07? 

052 

i 

120 

131 

224 

220 

171 

100 

077 

054 

l 

10 

3 

8 

10 

9 

8 

077 

066 

i 

80 

64 

111 

432 

320 

392 

077 

068 

i 

11 

11 

19 

22 

19 

14 

091 

048 

i 

60 

58 

88 

96 

74 

37 

C9i 

049 

i 

371 

631 

1002 

1089 

920 

641 

114 

047 

l 

ISO 

183 

281 

303 

236 

179 

114 

048 

i 

1439 

137? 

2053 

22*1 

1384 

1327 

114 

049 

i 

10O6 

748 

1287 

1327 

1319 

1024 

114 

050 

l 

1057 

1534 

nn 

2403 

2013 

1*17 

IU 

054 

i 

390 

293 

311 

397 

397 

303 

114 

062 

l 

722 

713 

1180 

1474 

1321 

1040 

114 

064 

i 

130 

136 

262 

300 

237 

189 

114 

066 

t 

1644 

1612 

3435 

3974 

3418 

2526 

113 

114 

i 

33 

0 

0 

Q 

0 

0 

137 

048 

i 

400 

408 

772 

837 

700 

492 

137 

062 

i 

♦  10 

913 

1482 

1744 

1317 

1144 

138 

048 

i 

120 

1U 

133 

164 

138 

96 

138 

049 

1 

961 

832 

1426 

1661 

1440 

1079 

13* 

034 

i 

2333 

873 

1313 

1894 

1708 

1371 

138 

062 

t 

90 

91 

143 

161 

1*6 

111 

138 

064 

l 

173 

0 

181 

219 

190 

147 

138 

046 

l 

2313 

2226 

3558 

3903 

3261 

227J 

138 

068 

i 

134 

139 

134 

268 

230 

169 

140 

048 

l 

443 

435 

601 

631 

3*3 

383 

140 

052 

i 

89 

317 

409 

421 

313 

103 

140 

054 

i 

97 

33 

99 

129 

117 

93 

140 

042 

i 

979 

997 

1617 

1943 

1739 

1337 

140 

066 

l 

1583 

1321 

2922 

3337 

2884 

2238 

140 

068 

i 

67 

70 

117 

134 

113 

64 

141 

047 

i 

121 

123 

193 

2U 

173 

123 

141 

048 

l 

381 

367 

504 

332 

438 

317 

141 

052 

l 

330 

996 

1404 

1335 

10*7 

604 

141 

034 

i 

413 

237 

413 

326 

*7* 

388 

141 

062 

i 

339 

362 

386 

706 

822 

478 

141 

044 

t 

130 

0 

397 

479 

*23 

323 

141 

044 

i 

1327 

1377 

2394 

2917 

2391 

2*29 

141 

04? 

i 

283 

19* 

495 

363 

*•3 

337 

144 

047 

i 

11 

11 

18 

1? 

19 

11 

TOTAL 

27933 

333*4 

34011 

60627 

30384 

331*8 

Source:  Robert  R*  Nathan  Associates,  Xnc 
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Table  F-12.0hio  River  System:  BEA-TO-BEA  Waterborne  Traffic 
of  Rubber,  Plastic,  Nonmetallic  Minerals,  Nec., 

Actual  1976  and  Projected  1976-2040, 

Selected  Years 


I'l’N'JI'XU?  OF  toi;s 


oarer:. 

o estimation 

co: ::  odity 

— 

— 

BEA 

5  LA 

CROUP 

1976 

I960 

1990 

2000 

2020 

2040 

04  7 

047 

12 

33 

38 

51 

65 

72 

76 

050 

047 

12 

45 

55 

76 

95 

106 

115 

052 

052 

12 

210 

237 

244 

253 

263 

27  9 

052 

062 

12 

56 

70 

99 

118 

124 

135 

052 

115 

12 

56 

66 

196 

330 

388 

399 

054 

055 

12 

920 

10S4 

1439 

1859 

1933 

2041 

054 

115 

12 

22 

22 

32 

41 

42 

43 

054 

133 

12 

122 

141 

198 

235 

276 

300 

054 

135 

12 

56 

65 

91 

113 

132 

144 

055 

062 

12 

22 

46 

65 

80 

96 

105 

055 

133 

12 

22 

31 

44 

54 

64 

69 

052 

047 

12 

0 

0 

0 

0 

600 

1300 

062 

052 

12 

0 

0 

0 

0 

250 

500 

062 

C54 

12 

0 

2314 

3763 

4570 

4943 

5153 

062 

055 

12 

0 

10 

15 

IS 

20 

31 

062 

064 

12 

0 

939 

1303 

1 358 

2356 

2941 

062 

066 

12 

285 

1965 

2716 

3104 

3912 

3947 

062 

068 

12 

11 

3? 

79 

118 

157 

196 

066 

052 

12 

690 

836 

1031 

1261 

1472 

1524 

066 

06  5 

12 

378 

429 

541 

646 

705 

745 

066 

066 

12 

11 

32 

85 

134 

164 

166 

0  6$ 

063 

12 

22 

4ft 

65 

80 

96 

105 

06? 

077 

12 

45 

64 

90 

111 

131 

143 

068 

07? 

12 

1 1 

16 

22 

27 

32 

35 

114 

049 

12 

1636 

2004 

3092 

4201 

5111 

5629 

114 

054 

12 

0 

1429 

2211 

2256 

3813 

4  707 

114 

055 

12 

85 

330 

670 

846 

2718 

4203 

114 

062 

12 

1753 

2224 

3391 

4469 

6612 

8141 

114 

066 

12 

1 1 

11 

17 

20 

24 

35 

115 

046 

12 

1616 

1734 

2466 

3175 

3293 

3360 

115 

047 

12 

so 

93 

142 

197 

244 

251 

115 

049 

12 

680 

690 

742 

623 

699 

949 

1  15 

054 

12 

270 

366 

392 

404 

447 

490 

115 

055 

12 

690 

713 

847 

1107 

1232 

1272 

115 

064 

12 

130 

271 

3S6 

4  72 

564 

620 

115 

078 

12 

90 

128 

1S1 

221 

253 

279 

115 

134 

12 

1313 

1942 

2749 

3403 

4010 

4362 

115 

135 

12 

556 

1060 

1513 

1333 

2133 

2368 

137 

062 

12 

33 

52 

77 

96 

130 

162 

141 

06* 

12 

1 1 

17 

26 

32 

45 

55 

915 

054 

12 

0 

102 

154 

203 

329 

471 

915 

064 

12 

1 1 

17 

26 

32 

43 

54 

915 

066 

12 

545 

351 

1272 

1583 

2142 

2683 

915 

06? 

12 

1491 

2327 

3460 

4330 

58hl 

7340 

915 

115 

1  2 

690 

825 

1260 

1514 

19  70 

2270 

TOTAL 

14713 

25730 

37339 

45887 

60319 

70201 

Note : 

BEA  915 

refers 

to  counties  > 

Of  BEA 

115 

which 

are  origins 

of  waterborne  movements 

shipped 

from 

points 

on 

the  Mississippi 

River . 
Source : 


Robert  R.  Nathan  Associates,  Inc. 


v 
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Table  F-13.0hio  River  System:  BEA-to-BEA  Waterborne  Traffic 
of  Nonferrous  Metals  and  Alloys,  Nec., 

Actual  1976  and  Projected  1980-2040, 

Selected  Years 


Hurras  of  toi:» 


ORIGIN* 

DLA 

0 ESTIMATION 
he  a 

coin  worn 
cr-our 

1976 

1930 

1990 

2000 

2020 

2040 

049 

066 

13 

22 

19 

94 

122 

230 

362 

040 

140 

1  3 

73 

1 1C 

227 

375 

745 

1537 

050 

066 

13 

0 

64 

111 

160 

260 

492 

050 

079 

13 

0 

44 

73 

112 

197 

346 

055 

066 

13 

11 

14 

20 

26 

43 

70 

055 

133 

13 

11 

17 

40 

65 

129 

259 

05b 

062 

13 

45 

53 

96 

135 

251 

459 

066 

066 

13 

130 

145 

163 

202 

291 

414 

066 

141 

13 

22 

28 

28 

35 

55 

84 

077 

043 

13 

11 

14 

24 

32 

57 

101 

114 

C48 

13 

156 

159 

273 

378 

663 

1199 

114 

052 

13 

56 

66 

75 

96 

147 

236 

114 

055 

13 

33 

171 

260 

351 

609 

1053 

114 

066 

13 

33 

38 

57 

73 

126 

153 

133 

049 

13 

33 

42 

71 

101 

135 

339 

133 

046 

13 

45 

95 

141 

195 

349 

595 

138 

049 

13 

33 

46 

76 

108 

198 

363 

138 

050 

13 

0 

5 

9 

14 

24 

42 

138 

052 

13 

4  SO 

564 

660 

755 

1490 

2322 

133 

055 

13 

170 

22 

33 

44 

77 

133 

138 

066 

13 

50 

56 

73 

95 

151 

271 

140 

049 

13 

590 

756 

1268 

1793 

3299 

6051 

140 

066 

13 

1 1 

12 

17 

21 

34 

53 

141 

055 

13 

33 

41 

63 

86 

149 

258 

141 

066 

13 

10 

11 

15 

19 

30 

43 

143 

062 

13 

200 

243 

3«3 

524 

927 

1636 

143 

066 

13 

140 

156 

212 

269 

429 

684 

144 

062 

13 

33 

36 

45 

51 

66 

84 

144 

066 

13 

33 

41 

65 

39 

156 

276 

TOTAL 

2469 

3036 

4632 

6331 

11337 

19955 

Source: 


Robert  R.  Nathan  Associates, 


Inc . 


.v 
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Table  F-14.  Ohio  River  System:  BE A- to- BE A  Waterborne  Traffic  of 

Manufactured  Projects,  Nec. 

Actual  1976  and  Projected  1980-2040,  Selected  Years 


hundreds  of  toj.s 


ORIGIN* 

3EA 

DE3TINATXO!: 

3EA 

core  .on  m 

GROUP 

1976 

19S0 

1990 

2000 

2020 

2040 

038 

048 

14 

1 1 

13 

20 

26 

51 

68 

045 

048 

14 

22 

25 

23 

31 

51 

81 

045 

068 

14 

11 

20 

17 

23 

36 

45 

046 

066 

14 

11 

20 

25 

31 

46 

56 

047 

138 

14 

200 

205 

217 

249 

304 

198 

047 

141 

14 

22 

45 

135 

261 

725 

1320 

048 

077 

14 

11 

24 

53 

86 

178 

264 

048 

138 

14 

56 

84 

115 

168 

321 

367 

049 

052 

14 

0 

59 

264 

559 

1141 

1500 

049 

115 

14 

SOI 

591 

619 

678 

903 

999 

049 

138 

14 

0 

459 

883 

1410 

2992 

4598 

049 

140 

14 

33 

47 

78 

119 

230 

328 

050 

045 

14 

22 

31 

46 

68 

121 

163 

050 

065 

14 

11 

11 

15 

22 

40 

55 

050 

112 

14 

11 

15 

24 

35 

67 

92 

052 

049 

14 

11 

15 

25 

33 

62 

85 

052 

133 

14 

11 

22 

37 

57 

92 

117 

052 

135 

14 

11 

14 

22 

32 

57 

77 

054 

138 

14 

400 

553 

862 

1276 

2425 

3366 

055 

138 

14 

11 

20 

18 

24 

44 

59 

062 

066 

14 

11 

IT 

17 

IS 

13 

13 

064 

066 

14 

11 

13 

19 

24 

41 

54 

066 

045 

14 

33 

60 

172 

260 

492 

697 

066 

054 

14 

20 

23 

35 

51 

95 

131 

066 

055 

14 

53 

64 

93 

127 

221 

251 

066 

062 

14 

60 

73 

97 

137 

223 

293 

066 

064 

14 

42 

51 

76 

112 

208 

285 

066 

066 

14 

618 

1031 

1094 

1158 

1399 

1585 

066 

135 

14 

10 

18 

23 

29 

41 

50 

066 

138 

14 

91 

273 

300 

441 

499 

521 

066 

141 

14 

S3 

279 

374 

516 

789 

877 

066 

144 

14 

11 

20 

25 

31 

46 

57 

068 

066 

14 

10 

12 

16 

20 

32 

40 

068 

141 

14 

22 

57 

94 

141 

265 

374 

077 

050 

14 

11 

12 

16 

22 

36 

43 

077 

064 

14 

22 

40 

50 

63 

91 

111 

077 

053 

14 

11 

12 

16 

22 

36 

43 

114 

066 

14 

10 

20 

50 

60 

120 

190 

114 

115 

14 

100 

75 

82 

113 

166 

168 

1 17 

047 

14 

11 

13 

19 

30 

62 

9C 

1 19 

064 

14 

11 

11 

22 

33 

68 

91 

119 

115 

14 

11 

9 

11 

12 

13 

14 

133 

047 

14 

11 

11 

13 

17 

29 

29 

133 

048 

14 

22 

22 

29 

34 

61 

61 

1  38 

049 

14 

1  1 

13 

17 

23 

41 

41 

138 

052 

14 

411 

368 

292 

187 

83 

65 

138 

055 

14 

22 

22 

30 

44 

86 

145 

138 

066 

14 

0 

72 

276 

570 

1149 

1516 

140 

049 

14 

111 

123 

162 

218 

367 

4$0 

TOTAL 

3516 

508  7 

7018 

9701 

1  *>658 

MERISI 

Robert  R.  Nathan  Associates,  Inc. 


Source 
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Table  F-15.  Ohio  River  System:  BEA-to-BEA 
Waterborne  Traffic  of  Others,  Nec., 

Actual  1976  and  Projected  1980-2040,  Selected  Years 


HUNDREDS  OF  TUNS 


ORIGIN 

BEA 

DESTINATION 

BCA 

COMMODITY 

GROUP 

1976 

1980 

1990 

2000 

2020 

2040 

047 

141 

15 

11 

11 

12 

13 

14 

14 

049 

091 

15 

111 

116 

122 

118 

127 

146 

049 

115 

15 

1  1 

13 

14 

13 

13 

13 

049 

130 

15 

89 

99 

120 

113 

112 

102 

052 

052 

15 

33 

47 

49 

53 

64 

71 

052 

066 

15 

78 

90 

103 

11C 

155 

173 

052 

1 14 

15 

45 

52 

48 

57 

75 

103 

054 

062 

15 

11 

8 

1 1 

10 

9 

5 

055 

064 

15 

30 

27 

92 

84 

35 

26 

055 

077 

15 

89 

100 

113 

103 

92 

73 

062 

066 

15 

420 

4  70 

273 

315 

480 

601 

C64 

052 

15 

240 

263 

285 

279 

263 

235 

066 

046 

15 

40 

42 

43 

43 

42 

41 

005 

062 

15 

20 

20 

18 

19 

27 

45 

055 

064 

15 

671 

562 

503 

560 

715 

846 

066 

066 

15 

20 

21 

26 

27 

33 

37 

066 

1  14 

15 

11 

12 

9 

9 

12 

15 

066 

115 

15 

21 

62 

53 

44 

44 

39 

066 

138 

15 

32 

36 

0 

0 

0 

0 

068 

115 

15 

90 

99 

107 

105 

99 

£8 

1  14 

055 

15 

234 

266 

285 

311 

359 

354 

115 

038 

15 

56 

59 

61 

60 

59 

58 

115 

046 

15 

3795 

3981 

3624 

3681 

3813 

4000 

115 

055 

15 

67 

47 

48 

38 

30 

29 

115 

064 

15 

90 

95 

96 

96 

97 

100 

115 

066 

15 

10 

11 

16 

16 

16 

15 

115 

115 

15 

4763 

5054 

5082 

5077 

5149 

5273 

115 

132 

15 

4440 

4711 

4809 

4777 

4693 

4587 

115 

133 

15 

4318 

4564 

4564 

4555 

4563 

4543 

115 

134 

15 

2003 

2115 

2115 

2113 

2109 

2107 

!  15 

135 

15 

4  34 

459 

459 

458 

457 

457 

115 

137 

15 

130 

138 

138 

138 

135 

135 

1 15 

138 

15 

15311 

16245 

16658 

16551 

16230 

15801 

1 15 

140 

15 

67 

70 

70 

70 

70 

70 

1  15 

915 

15 

4363 

4612 

4612 

4603 

4594 

4590 

117 

047 

15 

22 

23 

23 

26 

27 

23 

1  19 

115 

15 

22 

33 

33 

33 

32 

32 

137 

055 

15 

1  1 

22 

24 

31 

42 

42 

1  33 

049 

1  5 

373 

395 

412 

445 

484 

495 

138 

052 

15 

1  1 

60 

47 

76 

88 

100 

133 

054 

15 

1  1 

1 1 

1  1 

12 

14 

14 

138 

055 

15 

10 

13 

18 

21 

25 

23 

138 

062 

15 

56 

352 

187 

211 

453 

533 

136 

064 

15 

39 

244 

45 

115 

322 

262 

138 

115 

15 

0 

718 

505 

781 

1441 

2385 

140 

066 

15 

67 

76 

76 

82 

99 

108 

141 

052 

15 

352 

553 

365 

533 

989 

1743 

14  1 

066 

15 

1 1 

35 

38 

53 

91 

125 

141 

115 

15 

0 

1000 

715 

965 

15 ‘'9 

7-J5 

TIITAI. 

41104 

48117 

47117 

/.KOI  | 

vny.* 

51477 

Note:  BEA  915  refers  to  counties  of  BEA  115  which  are 

destinations  of  waterborne  movements  shipped  to  points  on  the 
Mississippi  River. 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  G-l .  Ohio  River  Basin:  Total  Waterborne  Commerce  by  Lock  and  Data, 
1976  and  Projected  1980-2040,  Selected  Years 

(Thousands  of  Tons) 


Projected 


Lock  and  dam 

1976 

1980 

1990 

2000 

2020 

TOTAL 

1,070,817 

1,167,818 

1,603,497 

1,895,238 

2,383,408 

2,820,619 

Opekiska  L/D 

188 

208 

256 

290 

324 

360 

Hildebrand  L/D 

1,548 

1,657 

2,009 

2,161 

2,276 

2,397 

Morgantown  L/D 

2,344 

2,605 

3,358 

3,726 

4,104 

4,376 

Point  Marlon  L/D 

6,991 

7,62' 

9,300 

10,332 

11,115 

11,808 

L/D  7  -  Monongahela 

8,939 

9,689 

11,608 

12,861 

13,856 

14,759 

Maxwell  L/D 

18,364 

19,734 

22,737 

25,297 

28, 369 

31,299 

L/D  4  -  Monongahela 

19,351 

20,836 

23,732 

26,302 

29,475 

32,478 

L/D  3  -  Monongahela 

25,101 

27,275 

30,876 

33,946 

37,971 

41,436 

L/D  2  -  Monongahela 

22,885 

25,846 

30,627 

34,188 

41,314 

46,767 

L/D  9  -  Allegheny 

— 

-- 

— 

— 

— 

— 

L/D  8  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  7  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  6  -  Allegheny 

126 

137 

104 

91 

101 

107 

L/D  3  -  Allegheny 

1,625 

1,773 

1,377 

1,229 

1,374 

1,452 

L/D  4  -  Allegheny 

2,145 

2, 342 

2,155 

2,157 

2,462 

2,655 

L/D  3  -  Allegheny 

3,789 

4,202 

4,786 

5,417 

6,430 

7,140 

L/D  2  -  Allegheny 

4,241 

4,677 

5,286 

5,989 

7,137 

7,986 

Emsworth  L/D 

25,811 

29,119 

36,092 

41,446 

50,144 

56,587 

Dashields  L/D 

25,587 

28,769 

35,428 

40,609 

49,062 

55,324 

Montgomery  L/D 

22,936 

26,424 

33,314 

38,494 

48,157 

55,155 

New  Cumberland  L/D 

26,583 

30,380 

38,067 

43,818 

54,603 

62,451 

Pike  Island  L/D 

27.079 

31,411 

41,249 

48,121 

61,610 

71,247 

Hannibal  L/D 

31,603 

36,054 

48,118 

56,048 

71,884 

83,251 

Willow  Island  L/D 

33,021 

37,844 

51,248 

60,851 

80,830 

95,454 

Belleville  L/D 

34,642 

40,008 

56,175 

67,185 

88,612 

104,338 

Racine  L/D 

36,234 

42,156 

58,087 

68,900 

90,105 

105,746 

London  L/D 

1,604 

1,919 

3,035 

3,224 

3,209 

3,196 

Marmet  L/D 

6,619 

8,010 

12,330 

13,215 

13,382 

13,814 

Winfield  L/D 

11,344 

13,553 

19,403 

21,977 

26,483 

29,810 

Gallipolis  L/D 

40,794 

47,538 

64,519 

75,000 

93,475 

107,916 

Greenup  L/D 

32 , 388 

36,041 

48,668 

59,833 

72,473 

86,123 

Meldahl  L/D 

28,708 

32,162 

42,843 

52,521 

65,961 

79,158 

Markland  L/D 

34,160 

38,570 

53,729 

65,690 

85,723 

103,764 

L/D  14 

— 

— 

— 

— 

— 

— 

L/D  13 

— 

— 

— 

— 

— 

— 

L/D  12 

— 

— 

— 

— 

— 

— 

L/D  11 

— 

— 

— 

— 

— 

— 

L/D  10 

— 

— 

— 

— 

— 

— 

L/D  9 

— 

— 

— 

— 

— 

— 

L/D  8 

— 

— 

— 

— 

— 

— 

L/D  7 

— 

— 

— 

— 

— 

— 

L/D  6 

— 

— 

— 

— 

— 

— 

L/D  5 

— 

— 

— 

— 

— 

— 

L/D  4 

542 

546 

521 

471 

561 

610 

L/D  3 

542 

546 

521 

471 

561 

610 

L/D  2 

542 

546 

521 

471 

561 

610 

L/D  1 

542 

546 

521 

471 

561 

610 

McAlpine  L/D 

40,094 

44,493 

63,218 

78,086 

104,179 

127,807 

Cannelton  L/D 

42,787 

46,495 

66,056 

81,706 

109,698 

135,016 

Newburgh  L/D 

39,854 

42,247 

68,874 

84,565 

117,194 

146,698 

L/D  3 

58 

67 

85 

134 

74 

59 

L/D  2 

12,417 

14,062 

22,845 

25,652 

24,829 

25,736 

L/D  1 

12,958 

14,685 

23,871 

26,758 

26,650 

27,918 

Uniontown  L/D 

47,126 

48,519 

72,876 

87,149 

111,715 

137,575 

L/D  50  -  Ohio  River 

51,895 

53,459 

79, 09 J 

92,955 

115,885 

140,594 

L/D  51  -  Ohio  River 

52,743 

54,267 

79,950 

93,152 

116,654 

141,783 

Smithland  L/D 

52,913 

54,520 

80,184 

93,407 

116,963 

142,103 

(continued) 
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Table  0-1.  (Continued) 


Lock  and  data 

Projected 

1976 

1980 

1990 

2000 

2020 

2040 

L/D  52  -  Ohio  River 

61,530 

62,460 

94,712 

116,207 

146,489 

178,250 

L/D  53  -  Ohio  River 

56,110 

55,009 

75,447 

94,522 

117,641 

143,672 

Kentucky  -  Barkley  L/D 

24,719 

27,405 

31,336 

33,537 

42,648 

47,765 

Cordell  Hull  L/D 

— 

- - 

— 

— 

— 

— 

Old  Hickory  L/D 

262 

276 

351 

465 

650 

707 

Cheatham  L/D 

3,791 

3,609 

4,476 

5,250 

6,605 

7,410 

Uatts  Bar  L/D 

378 

472 

668 

830 

1,128 

1,338 

Chickamauga  L/D 

97  3 

1,438 

1,444 

1,705 

2,213 

2,494 

Nickajack  L/D 

4,029 

4,173 

5,496- 

6,447 

7,620 

8,139 

Guntersvllle  L/D 

4,544 

4,824 

6,478 

7,798 

9,907 

11,063 

Wheeler  L/D 

6,996 

7,532 

10,228 

12,835 

18,221 

22,062 

Wilson  L/D 

7,301 

7,895 

10,847 

13,747 

19,887 

24,391 

Pickwick  L/D 

8,191 

8,850 

11,950 

15,048 

21,760 

26,657 

Ft.  Loudoun  L/D 

228 

312 

407 

473 

514 

503 

Melton  Hill  L/D 

4 

6 

9 

13 

23 

31 

Note:  Tonnages  raay  not  sura  to  totals  due  to  rounding. 


Source:  Robert  R.  Nathan  Associates 


Inc. 
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Table  G-2.  Ohio  River  Basin:  Total  Waterborne  Commerce  by  Lock  and  Dan, 
1976  and  Projected  1980-2040,  Selected  Years 


Group  I:  Coal  and  Coke 


(Thousands  of  Tons) 


Projected _ 

Lock  and  dam  1976  1980  1990  2000 _ 2020 _ 2040 


TOTAL 

Opekiska  L/D 
Hildebrand  L/D 
Morgantown  L/D 
Point  Marlon  L/D 
L/D  7  -  Monongahela 
Maxwell  L/D 
L/D  4  -  Monongahela 
L/D  3  -  Monongahela 
L/D  2  -  Monongahela 
L/D  9  -  Allegheny 
L/D  8  -  Allegheny 
L/D  7  -  Allegheny 
L/D  6  -  Allegheny 
L/D  5  -  Allegheny 
L/D  4  -  Allegheny 
L/D  3  -  Allegheny 
L/D  2  -  Allegheny 
Emsworth  L/D 
Dashle Ids  L/D 
Montgomery  L/0 
New  Cumberland  L/D 
Pike  Island  L/D 
Hannibal  L/D 
Willow  Island  L/D 
Belleville  L/D 
Racine  L/D 
London  L/D 
Marmet  L/D 
Winfield  L/D 
Calllpolls  L/D 
Greenup  L/D 
Meldahl  L/D 
Markland  L/0 
L/D  L4 
L/D  13 
L/D  12 
L/D  11 
L/D  10 
L/0  9 

L/D  8 
L/D  7 
L/D  6 
L/D  5 
L/D  4 
L/D  3 
L/D  2 
L/D  l 

McAlplne  L/D 
Cannelton  L/D 
Newburgh  L/D 
L/D  3 
L/D  2 
L/D  1 

Unlontown  L/D 


533,241 

594,408 

100 

108 

1,460 

1,557 

1,586 

1,693 

5,935 

6,437 

7,882 

8,503 

17,307 

18,547 

17,530 

18,781 

21,213 

22,648 

17,313 

19,350 

_ 

_ 

208  217 


2,012 

2,120 

2,463 

2,593 

15,947 

17,942 

15,947 

17,942 

11,500 

13,318 

14,110 

16,204 

15,279 

17,874 

17,615 

20,527 

17,616 

20,528 

18,290 

21,368 

18,292 

21,370 

1,265 

1,560 

5,195 

6,335 

4,221 

5,114 

22,149 

25,941 

13,721 

14,823 

9,546 

10,327 

11,670 

14,041 

18,340 

21,759 

20,011 

23,723 

15,311 

17,733 

58 

67 

12,241 

13,904 

12,778 

14,523 

19,956 

21,991 

872,414 

1,000,996 

130 

143 

1,883 

2,014 

2,050 

2,196 

7,672 

8,454 

9,979 

10,983 

21,108 

23,419 

21,353 

23,687 

25,291 

28,087 

22,934 

25,841 

_ 

_  _ 

233  265 


2,289 

2,567 

2,786 

3,136 

21,465 

24,437 

21,465 

24,437 

16,517 

19,236 

19,862 

22,857 

22,891 

26,636 

27,820 

32,316 

27,826 

32,323 

30,618 

35,658 

30,622 

35,663 

2,613 

2,811 

10,173 

11,155 

9,133 

10,307 

36,009 

42,426 

21,779 

28,315 

15,203 

20,128 

22,212 

27,335 

34,071 

41,849 

37,017 

45,485 

36,840 

44,442 

85 

134 

22,645 

25,377 

2  J,  665 

26,472 

39,  342 

43,427 

1,235,851 

1,480,004 

151 

160 

2,103 

2,197 

2,296 

2,401 

9,012 

9,616 

11,753 

12,573 

26,266 

29,113 

26,564 

29,440 

31,882 

35,622 

32,239 

37,624 

313 

361 

2,994 

3,435 

3,697 

4,277 

31,457 

37,454 

31,457 

37,454 

26,619 

32,929 

30,985 

37,772 

37,357 

45,892 

44,081 

53,452 

44,091 

53,464 

48,317 

58,492 

48,322 

58,497 

2,781 

2,800 

11,219 

11,625 

11,217 

12,310 

55,791 

67,547 

35,120 

45,176 

27,502 

36,536 

38,059 

48,626 

57,471 

62,647 

62,448 

78,845 

62,272 

79,829 

74 

59 

24,517 

25,387 

26,318 

27,54  3 

52,466 

64,434 

(continued) 
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Table  C-2.  (Continued) 


Lock  and  dam 

1976 

Prolected 

1980 

1990 

2000 

2020 

2040 

L/D  50  -  Ohio  River 

24,458 

26,788 

45,359 

48,949 

56,261 

66,975 

L/D  51  -  Ohio  River 

24,548 

26,868 

45,430 

49,040 

56,380 

67,137 

Smithland  L/D 

24,548 

26,868 

45,430 

49,040 

56,380 

67,137 

L/D  52  -  Ohio  River 

19,805 

19,668 

42,842 

50,064 

57,546 

69,879 

L/D  53  -  Ohio  River 

15,167 

12,988 

24,657 

29,152 

29,802 

36,576 

Kentucky  -  Barkley  L/D 

11,018 

12,653 

12,111 

9,951 

8,897 

6,143 

Cordell  Hull  L/D 

— 

— 

— 

— 

— 

— 

Old  Hickory  L/D 

— 

— 

— 

— 

— 

— 

Cheatham  L/D 

— 

— 

— 

— 

— 

— 

Watts  Bar  L/D 

— 

— 

— 

— 

— 

— 

Chlckamauga  L/D 

198 

567 

271 

208 

213 

112 

Nlckajack  L/D 

1,104 

968 

1,410 

1,790 

1,951 

1,900 

Cunteraville  L/D 

1,109 

975 

1,415 

1,794 

1,955 

1,902 

Wheeler  L/D 

1,577 

1,388 

1,855 

2,235 

2,343 

2,179 

Wilson  L/D 

1,632 

1,434 

1,901 

2,283 

2,385 

2,211 

Pickwick  L/D 

2,009 

1,776 

2,152 

2,473 

2,529 

2,270 

Ft.  Loudoun  L/D 

— 

— 

— 

— 

— 

— 

Melton  Hill  L/D 

“ 

Note:  Tonnages  nay  not  sum  to  totals  due  to  rounding. 


Source:  Robert  R.  Nathan  Associates,  Inc 


205 


Table  G-3.  Ohio  River  Basin:  Total  Waterborne  Commerce  by  Lock  and  Dam, 
1976  and  Projected  1980-2040,  Selected  Years 

Group  II:  Petroleum  Fuels 


(Thousands  of  Tons) 


Projected 


Lock  and  dam 

1976 

1990 

2000 

2020 

■tKH 

TOTAL 

154,487 

134,128 

151,425 

179,671 

152,755 

122,658 

Opeklska  L/D 

_ 

— 

— 

— 

— 

— 

Hildebrand  L/D 

— 

— 

— 

— 

— 

— 

Morgantown  L/D 

— 

— 

— 

— 

— 

— 

Point  Marion  L/D 

295 

270 

315 

341 

286 

199 

L/D  7  -  Monongahela 

295 

270 

315 

341 

286 

199 

Maxwell  L/D 

295 

270 

315 

341 

286 

199 

L/D  4  -  Monongahela 

393 

378 

451 

492 

412 

295 

L/D  3  -  Monongahela 

1,350 

1,533 

2,113 

2,071 

1,634 

895 

L/D  2  -  Monongahela 

1,772 

1,890 

2,490 

2,568 

2,080 

1,270 

L/D  9  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  8  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  7  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  6  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  5  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  4  -  Allegheny 

30 

15 

11 

23 

22 

21 

L/D  3  -  Allegheny 

157 

107 

91 

152 

147 

138 

L/D  2  -  Allegheny 

157 

107 

91 

152 

147 

138 

Emsworth  L/D 

3,026 

2,863 

3,440 

3,939 

3,343 

2,416 

Dashlelds  L/D 

3,172 

2,988 

3,607 

4,097 

3,468 

2,491 

Montgomery  L/D 

3,446 

3,393 

4,264 

4,647 

3,854 

2,613 

New  Cumberland  L/D 

3,949 

3,910 

4,896 

5,306 

4,392 

2,983 

Pike  Island  L/D 

4,327 

4,308 

5,403 

5,853 

4,839 

3,346 

Hannibal  L/D 

4,365 

4,309 

5,372 

5,854 

4,854 

3,384 

Willow  Island  L/D 

4,357 

4,309 

5,374 

5,849 

4,844 

3,384 

Belleville  L/D 

5,007 

4,966 

6,300 

6,856 

5,682 

3,976 

Racine  L/D 

5,007 

4,966 

6,300 

6,856 

5,682 

3,976 

London  L/D 

197 

196 

235 

202 

153 

45 

Marine t  L/D 

660 

784 

1,185 

988 

734 

444 

Winfield  L/D 

1,280 

1,612 

2,210 

2,007 

1,505 

833 

Galllpolls  L/D 

6,471 

6,912 

9,219 

9,306 

7,470 

4,809 

Greenup  L/D 

6,599 

6,839 

8,029 

8,564 

7,201 

5,067 

Meldahl  L/D 

6,661 

6,820 

7,966 

8,491 

7,152 

5,306 

Markland  L/D 

6,832 

5,882 

6,872 

7,746 

6,598 

5,265 

L/D  14 

— 

— 

— 

— 

— 

— 

L/D  13 

— 

— 

— 

— 

— 

L/D  12 

— 

— 

— 

— 

— 

— 

L/D  11 

— 

— 

— 

— 

— 

— 

L/D  10 

L/D  9 

L/D  8 

— 

— 

— 

— 

— 

__ 

_ 

_ 

_ 

_ 

L/D  7 

— 

V-  __ 

— 

— 

— 

— 

L/D  6 

— 

— 

— 

— 

— 

— 

L/D  5 

— 

— 

— 

— 

— 

— 

L/D  4 

3 

3 

4 

4 

3 

2 

L/D  3 

3 

3 

4 

4 

3 

2 

L/D  2 

3 

3 

4 

4 

3 

2 

L/D  1 

3 

3 

4 

4 

3 

2 

McAlplne  L/D 

7,374 

5,867 

6,704 

7,794 

6,806 

5,571 

Cannelton  L/D 

7,649 

5,175 

5,897 

6,899 

6,184 

5,218 

Newburgh  L/D 

7,860 

5,358 

6,172 

7,196 

6,406 

5,282 

L/D  3 

— 

— 

— 

— 

— 

— 

L/D  2 

L/D  1 

Uniontown  L/D 

— 

— 

— 

— 

— 

— 

8,370 

6,141 

5,725 

8,258 

7,206 

7,131 

(continued) 
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Table  G-3.  (Continued) 


Lock  and  dam 

1976 

Projected 

1946 

1990 

2600 

2626 

JTO5 

L/D  50  -  Ohio  River 

8,370 

6,141 

5,725 

8,258 

7,206 

7,131 

L/D  51  -  Ohio  River 

8,370 

6,141 

5,725 

8,258 

7,206 

7,131 

Smithland  L/D 

8,370 

6,141 

5,725 

8,258 

7,206 

7,131 

L/D  52  -  Ohio  River 

10,094 

7,514 

6,410 

10,397 

9,166 

8,993 

L/D  53  -  Ohio  River 

10,094 

7,514 

6,410 

10,397 

9,166 

8,993 

Kentucky  -  Barkley  L/D 

2,395 

2,526 

3,135 

3,351 

2,803 

1,953 

Cordell  Hull  L/D 

— 

— 

— 

— 

— 

— 

Old  Hickory  L/D 

96 

106 

118 

140 

115 

70 

Cheatham  L/D 

1,281 

1,335 

1,585 

1,811 

1,512 

1,080 

Watts  Bar  L/0 

38 

40 

48 

51 

44 

30 

Chlckamauga  L/D 

164 

148 

146 

198 

178 

140 

Nickajack  L/D 

515 

553 

690 

724 

603 

412 

Guntersviile  L/D 

599 

657 

835 

852 

703 

475 

Wheeler  L/D 

822 

859 

1,041 

1,130 

949 

668 

Wilson  L/D 

829 

865 

1,047 

1,138 

957 

674 

Pickwick  L/D 

1,051 

1,099 

1,361 

1,453 

1,215 

848 

Ft.  Loudoun  L/D 

38 

40 

48 

51 

44 

30 

Melton  Hill  L/D 

Note:  Tonnages  aay  not  sun  to  totals  due  to  rounding. 
Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  C-4.  Ohio  River  Raaln:  Total  Waterborne  Commerce  by  Lock  end  Dam, 
1976  end  Projected  1980-2040,  Selected  Years 

Group  III:  Crude  Petroleum 

(Thousand*  of  Tons) 


Projected 


Lock  and  dam 

1976 

1980 

1990 

2000 

2020 

2040 

TOTAL 

5,522 

8,24<j 

6,047 

5,053 

4,326 

2,518 

Opekiska  L/D 

_ 

_ 

_ 

__ 

_ 

Hildebrand  L/D 

— 

— 

— 

— 

_ 

— 

Morgantown  L/D 

— 

— 

— 

— 

— 

— 

Point  Marlon  L/D 

— 

— 

— 

— 

_ 

— 

L/D  7  -  Monongahela 

— 

— 

— 

— 

— 

— 

Maxwell  L/D 

— 

— 

— 

— 

— 

L/D  4  -  Monongahela 

— 

— 

— 

— 

— 

— 

L/D  3  -  Monongahela 

— 

— 

— 

— 

— 

— 

L/D  2  -  Monongahela 

— 

— 

— 

— 

— 

— 

L/D  9  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  8  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  7  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  6  -  Allegheny 

— 

— 

— 

_ 

_ 

— 

L/D  3  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  4  -  Allegheny 

3 

6 

2 

2 

2 

1 

L/D  3  -  Allegheny 

3 

6 

2 

2 

2 

1 

L/D  2  -  Allegheny 

3 

6 

2 

2 

2 

1 

Emsworth  L/D 

3 

6 

2 

2 

2 

1 

Dashlelds  L/D 

3 

6 

2 

2 

2 

1 

Montgomery  L/D 

3 

6 

2 

2 

2 

1 

New  Cumberland  L/D 

3 

6 

2 

2 

2 

1 

Pike  Island  L/D 

3 

6 

2 

2 

2 

1 

Hannibal  L/D 

3 

6 

2 

2 

2 

1 

Willow  Island  L/D 

3 

6 

2 

2 

2 

1 

Belleville  L/D 

167 

344 

118 

111 

85 

49 

Racine  L/D 

167 

344 

118 

111 

85 

49 

London  L/D 

— 

— 

_ 

_ 

_ 

— 

Manner  L/D 

— 

— 

_ 

_ 

_ 

— 

Winfield  L/D 

— 

— 

_ 

_ 

_ 

— 

Galllpolis  L/D 

167 

344 

118 

111 

85 

49 

Greenup  L/D 

167 

344 

118 

111 

85 

49 

Meldahl  L/D 

167 

344 

118 

111 

85 

49 

Markland  L/D 

167 

344 

118 

111 

85 

49 

L/D  14 

— 

— 

_ 

— 

L/D  13 

— 

— 

__ 

_ 

L/D  12 

— 

— 

_ 

_ 

— 

— 

L/D  11 

— 

_ 

__ 

.... 

L/D  10 

— 

— 

__ 

__ 

L/D  9 

— 

— 

__ 

__ 

_ 

L/D  8 

_ 

_ 

L/D  7 

_ 

_ 

L/D  6 

— 

— 

__ 

__ 

_ 

L/D  5 

_ 

_ 

__ 

— 

L/D  4 

— 

— 

— 

— 

— 

— 

L/D  3 

— 

— - 

— 

— 

— 

— 

L/D  2 

— 

— 

_ 

_ 

_ 

— 

L/D  1 

— 

— 

_ 

_ 

_ 

— 

McAlplne  L/D 

167 

344 

118 

111 

85 

49 

Cannelton  L/D 

167 

344 

118 

111 

85 

49 

Newburgh  L/D 

L/D  3 

L/D  2 

L/D  l 

Union town  L/D 

167 

344 

118 

111 

85 

49 

665 

847 

827 

773 

591 

344 

(continued) 
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Table  C-4.  (Continued) 


Projected _ _ 

Lock  and  daa  _ 1976  1980  1990  2000  2020  Mo 


L/D  50  -  Ohio  River 

665 

847 

827 

773 

591 

L/D  51  -  Ohio  River 

665 

847 

827 

773 

591 

Salthland  L/D 

665 

847 

827 

773 

591 

L/D  52  -  Ohio  River 

665 

847 

827 

773 

591 

L/D  53  -  Ohio  River 

665 

847 

827 

773 

591 

Kentucky  -  Barkley  L/D 

— 

— 

— 

— 

— 

Cordell  Hull  L/D 

— 

— 

— 

— 

— 

Old  Hickory  L/D 

— 

— 

— 

— 

— 

Cheatham  L/D 

— 

— ■ 

— 

— 

— 

Watts  Bar  L/D 

— 

— 

— 

— 

— 

Chlckaaauga  L/D 

— 

— 

— 

— 

— 

Nicks jack  L/D 

— 

— 

— 

— 

— 

Guntersvllle  L/D 

— 

— 

— 

— 

— 

Wheeler  L/D 

— 

— 

— 

— 

— 

Wilson  L/D 

— 

— 

— 

— 

— 

Pickwick  L/D 

— 

— 

— 

— 

— 

Ft.  Loudoun  L/D 

— 

— 

— 

— 

— 

Helton  Hill  L/D 

— 

— 

— 

— 

— 

Note:  Tonnages  may  not  sum  to  totals  due  to  rounding. 
Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  G-5.  Ohio  River  Saaln:  Total  Waterborne  Cooaerce  by  Lock  and  Daa, 
1976  and  Projected  1980-2040,  Selected  Yeara 

Croup  IV:  Aggregates 

(Thouaande  of  Tone) 


Projected 

Lock  and  dam 

1976 

1980 

ri9o 

2000 

2040 

TOTAL 

47,433 

54,463 

82,737 

100,637 

114,835 

122,394 

Opeklska  L/D 

_ 

_ 

_ 

_ 

_ 

_ 

Hildebrand  L/D 

— 

— 

— 

— 

— 

— 

Morgantown  L/D 

670 

812 

1,182 

1,382 

1,635 

1,776 

Point  Marlon  L/D 

672 

815 

1,186 

1,387 

1,640 

1,781 

L/D  7  -  Monongahela 

67  3 

816 

1,187 

1,387 

1,641 

1,782 

Maxwell  L/D 

673 

816 

1,187 

1,387 

1,641 

1,782 

L/D  U  -  Monongahela 

1,009 

1,182 

1,463 

1,630 

1,911 

2,067 

L/D  3  -  Monongahela 

1,056 

1,232 

1,502 

1,664 

1,948 

2,107 

L/D  2  -  Monongahela 

1,276 

1,472 

1,683 

1,822 

2,125 

2,293 

L/D  9  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  8  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  7  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  6  -  Allegheny 

126 

137 

104 

91 

101 

107 

L/D  5  -  Allegheny 

1,625 

1,773 

1,377 

1,229 

1,374 

1,452 

L/D  4  -  Allegheny 

1,625 

1,773 

1,377 

1,229 

1,374 

1,452 

L/D  3  -  Allegheny 

598 

656 

535 

492 

552 

586 

L/D  2  -  Allegheny 

598 

656 

535 

492 

552 

586 

Emsworth  L/D 

2,247 

2,536 

4,056 

4,919 

5,396 

5,646 

Dashle Ids  L/D 

1,833 

2,008 

3,128 

3,781 

4,039 

4,167 

Montgomery  L/D 

2,045 

2,2  36 

3,313 

3,943 

4,215 

4,352 

New  Cumberland  L/D 

1,7  39 

1,900 

2,953 

3,584 

3,794 

3,896 

Pike  Island  L/D 

304 

338 

1,740 

2,497 

2,573 

2,602 

Hannibal  L/D 

1,790 

1,614 

2.846 

3,636 

4,288 

4,645 

Willow  Island  L/D 

1,409 

1,185 

2,682 

3,664 

4,414 

4,818 

Belleville  L/D 

781 

494 

2,335 

3,833 

4,634 

5,059 

Racine  L/D 

2,297 

2,553 

4,131 

5,398 

5,852 

6,115 

London  L/D 

46 

53 

53 

53 

55 

57 

Marmet  L/D 

120 

130 

131 

129 

133 

135 

Winfield  L/D 

2,080 

2,246 

2,265 

2,240 

2,310 

2,332 

Cal  1  lpol Is  L/D 

2,192 

2,182 

3,7  39 

4,966 

5,366 

5,567 

Greenup  L/D 

1,942 

1,809 

3,350 

4,565 

4,940 

5,115 

Meldahl  L/D 

2,184 

2,252 

3,901 

5,150 

5,666 

5,918 

Markland  L/D 

1,450 

2,093 

3,845 

5,242 

5,939 

6,322 

L/D  14 

— 

— 

— 

— 

— 

— 

L/D  13 

— 

— 

— 

— 

— 

L/D  12 

_ 

_ 

— 

_ 

— 

L/D  11 

— 

— 

_ 

_ 

— 

— 

L/D  10 

— 

— 

— 

-- 

— 

— 

L/D  9 

— 

— 

— 

— 

— 

— 

L/D  8 

_ 

_ 

_ 

_ 

_ 

_ 

L/D  7 

_ 

— 

_ 

— 

— 

— 

L/D  b 

— 

— 

— 

— 

— 

— 

L/D  b 

— 

— 

— 

— 

— 

— 

L/D  4 

539 

54  3 

517 

467 

557 

608 

L/n  3 

53b 

54  3 

517 

467 

557 

608 

L/D  2 

539 

543 

517 

467 

557 

608 

L/D  l 

539 

54  3 

517 

467 

557 

608 

Me Alpine  L/D 

156 

504 

1,727 

2,851 

3,111 

3,258 

Cannelton  L/D 

49  3 

889 

1,908 

3,023 

3,325 

3,493 

Newburgh  L/D 

54  5 

883 

1,696 

2,200 

2,489 

2,647 

L/D  3 

— 

— 

— 

— 

— 

L/D  2 

— 

— 

— 

— 

— 

— 

L/D  1 

— 

— 

— 

-- 

— 

— 

Unlontown  L/D 

77 

465 

1,321 

1,848 

2,051  2,153 

(continued) 
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Table  G-5.  (Continued) 


Lock  and  dam 

1976 

Projected 

1980 

1990 

2000 

2020 

2040 

L/D  50  -  Ohio  River 

77 

465 

1,321 

1,848 

2,051 

2,153 

L/D  51  -  Ohio  River 

753 

1,117 

1,923 

1,673 

2,150 

2,391 

Smithland  L/D 

753 

1,117 

1,923 

1,673 

2,150 

2,391 

L/D  52  -  Ohio  River 

2,079 

3,215 

3,794 

3,619 

4,456 

4,909 

L/D  53  -  Ohio  River 

1,336 

2,486 

2,724 

2,840 

3,359 

3,647 

Kentucky  -  Barkley  L/D 

1,904 

1,589 

1,790 

1,935 

2,524 

2,855 

Cordell  Hull  L/D 

— 

— 

— 

— 

— 

— 

Old  Hickory  L/D 

— 

— 

— 

— 

— 

— 

Cheatham  L/D 

1,392 

982 

944 

852 

1,202 

1,406 

Watts  Bar  L/D 

12 

24 

11 

21 

34 

40 

Chlckamauga  L/D 

2 

13 

6 

17 

29 

34 

Nickajack  L/D 

436 

481 

630 

7  30 

938 

1,046 

Guntersvllle  L/D 

78 

90 

262 

407 

582 

655 

Wheeler  L/D 

12 

21 

270 

437 

621 

718 

Wilson  L/D 

12 

21 

270 

437 

621 

718 

Pickwick  L/D 

88 

137 

352 

547 

772 

898 

Ft.  Loudoun  L/D 

12 

24 

11 

21 

39 

40 

Melton  Hill  L/D 

Note:  Tonnages  may  not  sum  to  totals  due  to  rounding. 
Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  C-6.  Ohio  River  Basin:  Total  Waterborne  Coamerce  by  Lock  and  Dam, 
1976  and  Projected  1980-2040,  Selected  Years 

Croup  V:  Grains 

(Thousands  of  Tons) 


Protected 


Lock  and  dam 

TOTAL 

1976 

40,273 

1980 

30,887 

1990 

37,155 

2000 

44,396 

2020 

53,280 

Opeklska  L/D 

_ 

_ 

_ 

_ 

_ 

Hildebrand  L/D 

— 

— 

— 

— 

— 

Morgantown  L/D 

— 

— 

— 

— 

Point  Marlon  L/D 

— 

— 

— 

— 

— 

L/D  7  -  Monongahela 

— 

— 

— 

— 

— 

Maxwell  L/D 

— 

— 

— 

— 

— 

L/0  4  -  Monongahela 

— 

— 

— 

— 

— 

L/D  3  -  Monongahela 

— 

— 

— 

— 

— 

L/D  2  -  Monongahela 

— 

— 

— 

— 

— 

L/D  9  -  Allegheny 

— 

— 

— 

— 

— 

L/D  8  -  Allegheny 

— 

— 

— 

— 

— 

L/D  7  -  Allegheny 

— 

— 

— 

— 

— 

L/D  6  -  Allegheny 

— 

— 

— 

— 

— 

L/D  5  -  Allegheny 

— 

— 

— 

— 

— 

L/D  4  -  Allegheny 

— 

— 

— 

— 

— 

L/D  3  -  Allegheny 

— 

— 

— 

— 

— 

L/D  2  -  Allegheny 

— 

— 

— 

— 

— 

Emsworth  L/D 

— 

— 

— 

— 

— 

Dashields  L/D 

— 

— 

— 

— 

— 

Montgomery  L/D 

— 

— 

— 

— 

— 

New  Cumberland  L/D 

— 

— 

— 

— 

— 

Pike  Island  L/D 

— 

— 

— 

— 

— 

Hannibal  L/D 

— 

— 

— 

— 

— 

Willow  Island  L/D 

— 

— 

— 

— 

— 

Belleville  L/D 

2 

2 

2 

3 

3 

Racine  L/D 

2 

2 

2 

3 

3 

London  L/D 

— 

— 

— 

— 

— 

Marmet  L/D 

— 

— 

— 

— 

— 

Winfield  L/D 

— 

— 

— 

— 

— 

Galllpolls  L/D 

2 

2 

2 

3 

3 

Greenup  L/D 

3 

2 

3 

4 

5 

Meldahl  L/D 

4 

3 

4 

5 

6 

Markland  L/D 

1,545 

1,253 

1,655 

2,074 

2,524 

L/0  14 

— 

— 

— 

— 

— 

L/D  13 

— 

— 

— 

— 

— 

L/D  12 

— 

— 

— 

— 

— 

L/D  11 

— 

— 

— 

— 

— 

L/D  10 

— 

— 

— 

— 

— 

L/D  9 

— 

— 

— 

— 

— 

L/D  8 

— 

_ 

_ 

— 

— 

L/D  7 

— 

_ 

_ 

— 

— 

L/D  6 

— 

— 

— 

— 

— 

L/D  5 

— 

— 

— 

— 

— 

L/D  4 

— 

— 

_ 

_ 

— 

L/D  3 

— 

_ 

_ 

_ 

— 

L/D  2 

— 

_ 

_ 

_ 

— 

L/D  1 

— 

— 

— 

— 

— 

McAlpine  L/D 

1,611 

1, 307 

1,717 

2,151 

2,634 

Cannclton  L/D 

1,611 

1,307 

1,717 

2,151 

2,634 

Newburgh  L/D 

1,763 

1,373 

1,810 

2,283 

2,818 

L/D  3 

— 

— 

— 

— 

— 

L/D  2 

176 

159 

20f\ 

276 

312 

L/D  l 

176 

159 

200 

276 

312 

Uniontown  L/D 

3,634 

2,368 

3,130 

4,089 

5,210 

(continued) 
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Table  G-6.  (Continued) 


Lock  and  dam 

1976 

Projected 

1980 

1990 

2000 

2020 

2040 

L/D  50  -  Ohio  River 

3,901 

2,510 

3,329 

4,373 

5,584 

6,910 

L/D  51  -  Ohio  River 

3,951 

2,536 

3,362 

4,420 

5,649 

6,995 

Smithland  L/D 

3,951 

2,536 

3,362 

4,420 

5,649 

6,995 

L/D  52  -  Ohio  River 

5,238 

3,896 

4,656 

5,572 

6,718 

7,978 

L/D  53  -  Ohio  River 

5,238 

3,896 

4,656 

5,572 

6,718 

7,978 

Kentucky  -  Barkley  L/D 

1,411 

1,423 

1,382 

1,266 

1,224 

1,177 

Cordell  Hull  L/D 

— 

-- 

— 

— 

— 

— 

Old  Hickory  L/D 

— 

— 

— 

— 

— 

— 

Cheatham  L/D 

— 

— 

— 

— 

— 

— 

Uacts  Bar  L/D 

14 

18 

17 

16 

16 

15 

Chickamauga  L/D 

14 

18 

17 

16 

16 

15 

Nickajack  L/D 

718 

752 

741 

684 

665 

638 

Guntersville  L/D 

1,101 

1,117 

1,082 

1,003 

977 

945 

Wheeler  L/D 

1,397 

1,410 

1,361 

1,237 

1,191 

1,141 

Wilson  L/D 

1,397 

1,410 

1,361 

1,237 

1,191 

1,141 

Pickwick  L/D 

1,400 

1,413 

1,369 

1,248 

1,203 

1,154 

Ft.  Loudoun  L/D 

14 

18 

17 

16 

16 

15 

Melton  Hill  L/D 

— 

— 

Note:  Tonnages  may  not  sum  to  totals  due  to  rounding. 


Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  G-7.  Ohio  River  Basin:  Total  Waterborne  Commerce  by  Lock  and  Dam, 
1976  and  Projected  1980-2040,  Selected  Years 

Group  VI:  Chemicals  and  Chemical  Fertilizers 

(Thousands  of  Tons) 


Projected 


Lock  and  dam 

1976 

1980 

1990 

2000 

2020 

2040 

TOTAL 

92,806 

99,517 

128,776 

171,299 

290,418 

385,599 

Opeklska  L/D 

— 

_ 

— 

_ 

_ 

— 

Hildebrand  L/D 

— 

— 

— 

— 

— 

— 

Morgantown  L/D 

— 

— 

— 

— 

— 

— 

Point  Marion  L/D 

— 

— 

— 

— 

— 

— 

L/D  7  -  Monongahela 

— 

— 

— 

— 

— 

— 

Maxwell  L/D 

— 

— 

— 

— 

— 

— 

L/D  4  -  Monongahela 

35 

39 

50 

66 

102 

130 

L/D  3  -  Monongahela 

67 

77 

97 

129 

207 

263 

L/D  2  -  Monongahela 

306 

362 

492 

681 

1,124 

1,473 

L/D  9  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  8  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  7  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  6  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  3  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  4  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  3  -  Allegheny 

88 

92 

108 

136 

222 

277 

L/D  2  -  Allegheny 

88 

92 

108 

136 

222 

277 

Emsvorth  L/D 

595 

657 

820 

1,081 

1,778 

2,285 

Dashields  L/D 

585 

645 

803 

1,059 

1,744 

2,241 

Montgomery  L/D 

1,182 

1,293 

1,588 

2,078 

3,413 

4,358 

Mew  Cumberland  L/D 

1,255 

1,372 

1,693 

2,218 

3,646 

4,661 

Pike  Island  L/D 

1,315 

1,443 

1,784 

2,337 

3,863 

4,950 

Hannibal  L/D 

1,866 

2,029 

2,513 

3,291 

5,496 

7,092 

Willow  Island  L/D 

3,717 

4,276 

5,836 

8,102 

14,357 

19,153 

Belleville  L/D 

3,892 

4,472 

6,123 

8,510 

15,082 

20,135 

Racine  L/D 

3,892 

4,472 

6,123 

8,510 

15,082 

20,135 

London  L/D 

1 

1 

1 

1 

1 

a 

Marmet  L/D 

490 

549 

562 

608 

835 

1,008 

Winfield  L/D 

3,331 

3,904 

4,898 

6,409 

10,205 

12,883 

Gallipoiis  L/D 

3,052 

3,334 

4,082 

5,190 

8,791 

11,865 

Greenup  L/D 

3,193 

3,471 

4,169 

5,271 

8,866 

12,011 

Meldahl  L/D 

3,159 

3,417 

4,084 

5,149 

8,656 

11,697 

Markland  L/D 

4,179 

4,513 

5,577 

7,178 

12,063 

16,122 

L/D  14 

— 

— 

— 

— 

— 

— 

L/D  13 

— 

— 

— 

— 

— 

— 

L/D  12 

— 

— 

— 

— 

— 

— 

L/D  11 

— 

— 

— 

— 

— 

— 

L/D  10 

— 

— 

— 

— 

— 

— 

L/D  9 

— 

— 

— 

— 

— 

— 

L/D  8 

— 

— 

— 

— 

L/D  7 

L/D  6 

_ 

_ 

_ 

_ 

_ 

_ 

L/D  5 

— 

— 

— 

— 

— 

— 

L/D  4 

— 

— 

— 

— 

— 

— 

L/D  3 

— 

— 

— 

— 

— 

— 

L/D  2 

— 

— 

— 

— 

— 

McAlplne  L/D 

4,244 

4,582 

5,680 

7,320 

12,309 

16,433 

Cannelton  L/D 

4,403 

4,747 

5,914 

7,646 

12,865 

17,179 

Newburgh  L/D 

4,878 

5,045 

6,344 

8,232 

13,799 

18,369 

L/D  3 

— 

— 

— 

— 

— 

— 

L/D  2 

— 

— 

— 

— 

— 

— 

L/D  1 

3 

2 

3 

4 

7 

9 

Uniontown  L/D 

5,163 

5,233 

6,614 

8,602 

14,399 

19,144 

(continued) 
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Table  G-7.  (Continued) 


Lock  and  dam 

1976 

Projected 

1980 

1990 

2000 

2020 

2040 

L/D  50  -  Ohio  River 

5,163 

5,233 

6,614 

8,602 

14,399 

19,144 

L/D  51  -  Ohio  River 

5,163 

5,233 

6,614 

8,602 

14,399 

19,144 

Sraithland  L/D 

5,163 

5,233 

6,614 

8,602 

14,399 

19,144 

L/D  52  -  Ohio  River 

7,248 

7,416 

9,550 

12,589 

20,020 

25,676 

L/D  53  -  Ohio  River 

7,248 

7,416 

9,550 

12,589 

20,020 

25,676 

Kentucky  -  Barkley  L/D 

2,214 

2,461 

3,794 

5,590 

10,354 

14,284 

Cordell  Hull  L/D 

— 

— 

— 

— 

— 

- ’ 

Old  Hickory  L/D 

166 

170 

233 

325 

535 

700 

Cheatham  L/D 

213 

215 

291 

400 

651 

847 

Watts  Bar  L/D 

18 

18 

27 

36 

65 

87 

Chickamauga  L/D 

52 

63 

93 

136 

251 

341 

Nickajack  L/D 

132 

158 

238 

344 

634 

864 

Guntersville  L/D 

366 

435 

641 

910 

1,645 

2,237 

Wheeler  L/D 

1,478 

1,681 

2,647 

3,944 

7,449 

10,363 

Wilson  L/D 

1,547 

1,768 

2,794 

4,175 

7,906 

11,010 

Pickwick  L/D 

1,645 

1,881 

2,992 

4,482 

o 

iTV 

00 

11,860 

Ft.  Loudoun  L/D 

16 

16 

22 

31 

54 

71 

Melton  Hill  L/D 

" 

~ 

Note:  Tonnages  may  not  sum  to  totals  due  to  rounding. 


a:  Less  than  500  tons. 

Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  G-8.  Ohio  River  Basin:  Total  Waterborne  Commerce  by  Lock  and  Dam, 
1976  and  Projected  1980-2040,  Selected  Years 

Croup  VII:  Ores  and  Minerals 

(Thousands  of  Tons) 


Projected 


Lock  and  dam 

1976 

1980 

1990 

2000 

2020 

2040 

TOTAL 

50,  384 

58,891 

83,262 

110,015 

176,791 

244,409 

Opekiska  L/D 

50 

57 

72 

83 

102 

125 

Hildebrand  L/D 

50 

57 

72 

83 

102 

125 

Morgantown  L/D 

50 

57 

72 

83 

102 

125 

Point  Marion  L/D 

50 

57 

72 

83 

102 

125 

L/D  7  -  Monongahela 

50 

57 

72 

83 

102 

125 

Maxwell  L/D 

50 

57 

72 

83 

102 

125 

L/D  4  -  Monongahela 

50 

57 

72 

83 

102 

125 

L/D  3  -  Monongahela 

303 

334 

384 

448 

586 

733 

L/D  2  -  Monongahela 

459 

498 

557 

64  3 

828 

1,029 

L/0  9  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  8  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  7  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  6  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  5  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  4  -  Allegheny 

5 

6 

7 

8 

12 

15 

L/D  3  -  Allegheny 

316 

355 

445 

542 

794 

953 

L/D  2  -  Allegheny 

316 

355 

445 

542 

794 

953 

Emsworth  L/D 

888 

972 

1,125 

1,323 

1,791 

2,191 

Dashields  L/D 

888 

972 

1,125 

1,323 

1,791 

2,191 

Montgomery  L/D 

916 

1,006 

1,173 

1,383 

1,882 

2,304 

New  Cumberland  L/D 

1,026 

1,127 

1,338 

1,603 

2,245 

2,931 

Pike  Island  L/D 

1,068 

1,173 

1,396 

1,673 

2,347 

3,054 

Hannibal  L/D 

1,132 

1,241 

1,465 

1,750 

2,441 

3,171 

Willow  Island  L/D 

1,132 

1,241 

1,465 

1,750 

2,441 

3,171 

Belleville  L/D 

1,465 

1,607 

1,901 

2,286 

3,219 

4,243 

Racine  L/D 

1,465 

1,607 

1,901 

2,286 

3,219 

4,243 

London  L/D 

61 

71 

92 

117 

176 

253 

Marmet  L/D 

108 

129 

182 

237 

372 

539 

Winfield  L/D 

169 

211 

308 

409 

652 

933 

Gallipolis  L/D 

1,609 

1,796 

2,206 

2,705 

3,927 

5,226 

Greenup  L/D 

1,652 

1,850 

2,289 

2,816 

4,108 

5,490 

Meldahl  L/D 

1,796 

2,020 

2,522 

3,113 

4,555 

6,173 

Markiand  L/D 

2,340 

2,658 

3,396 

4,208 

6,131 

8,528 

L/D  14 

— 

— 

— 

— 

— 

— 

L/D  13 

— 

— 

— 

— 

— 

— 

L/D  12 

— 

— 

— 

— 

— 

— 

L/D  11 

— 

— 

_ 

— 

— 

— 

L/D  10 

— 

— 

— 

— 

— 

— 

L/D  9 

— 

— 

_ 

— 

— 

— 

L/D  8 

— 

— 

— 

— 

— 

— 

L/D  7 

— 

— 

— 

— 

— 

— 

L/D  6 

— 

— 

— 

— 

— 

L/D  5 

— 

— 

_ 

_ 

— 

— 

L/D  4 

— 

— 

_ 

_ 

_ 

— 

L/D  3 

— 

— 

_ 

_ 

_ 

— 

L/D  2 
t  /  ri  i 

— 

— 

— 

— 

— 

— 

u/  U  l 

McAlpine  L/D 

2,421 

2,754 

3,524 

4,370 

6,367 

8,854 

Canne 1  ton  L/D 

2,421 

2,754 

3,524 

4,370 

6,367 

8,854 

Newburgh  L/D 

3,034 

3,689 

5,627 

7,7  38 

13,053 

18,348 

L/D  3 

_ 

— 

_ 

— 

— 

— 

L/D  2 

_ 

— 

_ 

_ 

— 

— 

L/D  l 

1 

2 

j 

6 

12 

17 

Untontovn  L/D 

3,056 

3,724 

5,723 

7,873 

13,327 

18,736 

(cont inued) 
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Table  G-8.  (Continued) 


Lock  and  dam 

1976 

Projected 

1980 

1990 

2000 

2020 

2040 

L/D  50  -  Ohio  River 

3,056 

3,724 

5,723 

7,873 

13,327 

18,736 

L/D  51  -  Ohio  River 

3,078 

3,763 

5,861 

8,094 

13,802 

19,430 

Smithland  L/D 

3,078 

3,763 

5,861 

8,094 

13,802 

19,430 

L/D  52  -  Ohio  Rivec 

4,230 

5,152 

8,120 

11,322 

19,405 

27,313 

L/D  53  -  Ohio  River 

4,230 

5,152 

8,120 

11,322 

19,405 

27,313 

Kentucky  -  Barkley  L/D 

841 

1,027 

1,819 

2,680 

4,823 

6,903 

Cordell  Hull  L/D 

— 

— 

— 

— 

— 

— 

Old  Hickory  L/D 

— 

— 

— 

— 

— 

— 

Cheatham  L/D 

49 

55 

81 

116 

195 

304 

Watts  Bar  L/D 

72 

80 

131 

184 

314 

430 

Chickaraauga  L/D 

161 

189 

332 

475 

839 

1,157 

Nickajack  L/D 

161 

189 

332 

475 

839 

1,157 

Guntersville  L/D 

162 

190 

334 

478 

844 

1,164 

Wheeler  L/D 

163 

192 

337 

482 

851 

1,175 

Wilson  L/D 

323 

396 

722 

1,053 

1,904 

2,669 

Pickwick  L/D 

376 

465 

851 

1,245 

2,259 

3,173 

•Ft.  Loudoun  L/D 

7 

8 

14 

20 

34 

45 

Melton  Hill  L/D 

—— 

Note:  Tonnages  may  not  sum  to  totals  due  to  rounding. 
Source:  Robert  R.  Nathan  Associates,  Inc. 
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Table  G-9.  Ohio  River  Basin:  Total  Waterborne  Coonerce  by  Lock  and  Daa, 
1976  and  Projected  1980-2040,  Selected  Years 

Group  VIII:  Iron  Ore  Steel  and  Iron 

(Thousands  of  Tons) 


Projected 


Lock  and  daa 

1976 

1980 

1990 

2000 

2020 

2040 

TOTAL 

74,619 

94,061 

109,733 

129,280 

180,170 

218,791 

Opekiska  L/D 

— 

— 

— 

— 

— 

— 

Hildebrand  L/D 

— 

— 

— 

— 

— 

— 

Morgantown  L/D 

— 

— 

— 

— 

— 

— 

Point  Marion  L/D 

— 

— 

— 

— 

— 

— 

L/D  7  -  Monongahela 

— 

— 

— 

— 

— 

— 

Maxwell  L/D 

— 

— 

— 

— 

— 

— 

L/D  4  -  Monongahela 

282 

340 

270 

257 

280 

306 

L/D  3  -  Monongahela 

935 

1,156 

1,095 

1,143 

1,338 

1,506 

L/D  2  -  Monongahela 

1,476 

1,856 

1,862 

1,983 

2,330 

2,610 

L/D  9  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  8  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  7  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  6  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  3  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  4  -  Allegheny 

100 

141 

221 

279 

415 

528 

L/D  3  -  Allegheny 

194 

277 

39  3 

467 

644 

785 

L/D  2  -  Allegheny 

195 

279 

396 

470 

648 

789 

Erasworth  L/D 

2,009 

2,601 

2,834 

3,086 

3,741 

4,263 

Dashields  L/D 

2,017 

2,610 

2,846 

3,098 

3,757 

4,281 

Montgomery  L/D 

2,552 

3,275 

3,574 

3,911 

4,795 

5,480 

New  Cumberland  L/D 

2,931 

3,646 

3,944 

4,346 

5,393 

6,181 

Pike  Island  L/D 

3,097 

3,873 

4,394 

4,941 

6,212 

7,156 

Hannibal  L/D 

3,143 

3,928 

4,454 

5,006 

6,2)6 

7,252 

Willow  Island  L/D 

3,153 

3,939 

4,466 

5,023 

6,321 

7,283 

Belleville  L/D 

3,219 

4,017 

4,583 

5,175 

6,574 

7,610 

Racine  L/U 

3,220 

4,018 

4,584 

5,177 

6,576 

7,613 

London  L/D 

10 

12 

12 

13 

17 

18 

Marmet  L/D 

10 

12 

12 

13 

17 

18 

Winfield  L/D 

30 

37 

39 

42 

52 

57 

Galllpolis  L/D 

3,233 

4,033 

4,609 

5,209 

6,619 

7,662 

Greenup  L/D 

3,299 

4,113 

4,726 

5,357 

6,843 

7,935 

Meldahl  L/D 

3,405 

4,246 

4,970 

5,546 

7,135 

8,300 

Markland  L/D 

3,536 

4,416 

5,059 

5,861 

7,662 

9,007 

L/D  14 

— 

— 

— 

— 

— 

— 

L/D  13 

— 

— 

— 

— 

— 

— 

L/D  12 

— 

— 

— 

— 

— 

— 

L/D  11 

— 

— 

— 

— 

— 

— 

L/D  10 

— 

— 

— 

— 

— 

— 

L/D  9 

— 

— 

— 

— 

— 

— 

L/D  8 

— 

— 

— 

— 

— 

— 

L/D  7 

— 

— 

— 

— 

— 

— 

L/D  6 

— 

— 

— 

— 

— 

— 

L/D  5 

— 

— 

— 

— 

— 

— 

L/D  4 

— 

— 

— 

— 

— 

— 

L/D  3 

— 

— 

— 

— 

— 

— 

L/D  2 

— 

— 

— 

— 

— 

— 

L/D  1 

— 

— 

— 

— 

— 

— 

McAlplne  L/D 

3,285 

4,123 

4,878 

5,904 

8,623 

10,643 

Cannelton  L/D 

3,284 

4,112 

4,876 

5,902 

8,620 

10,641 

Newburgh  L/D 

3,273 

4,110 

4,86  3 

5,888 

8,606 

10,629 

L/D  3 

— 

— 

— 

— 

— 

— 

L/D  2 

— 

— 

— 

— 

— 

— 

L/D  1 

— 

— 

— 

— 

— 

— 

Uniontown  L/D 

3,210 

4,041 

4,783 

5,802 

8,556 

10,598 

(continued) 
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Table  G-9.  (Continued) 


Lock  and  dam 

1976 

Projected 

1980 

1990 

2000 

2020 

2040 

L/D  50  -  Ohio  River 

3,210 

4,041 

4,783 

5,802 

8,556 

10,598 

L/D  5i  -  Ohio  River 

3,210 

4,041 

4,783 

5,802 

8,556 

10,598 

Smithland  L/D 

3,210 

4,041 

4,783 

5,802 

8,556 

10,598 

L/D  52  -  Ohio  River 

3,543 

4,547 

5,637 

7,142 

11,324 

14,622 

L/D  53  -  Ohio  River 

3,542 

4,546 

5,636 

7,140 

11,321 

14,619 

Kentucky  -  Barkley  L/D 

821 

1,075 

1,691 

2,433 

4,513 

6,194 

Cordell  Hull  L/D 

— 

— 

— 

— 

— 

— 

Old  Hickory  L/D 

— 

— 

— 

— 

— 

— 

Cheatham  L/D 

300 

401 

642 

884 

1,560 

2,102 

Watts  Bar  L/D 

21 

24 

31 

38 

56 

67 

Chickamauga  L/D 

21 

24 

31 

38 

56 

67 

Ntcka jack  L/D 

124 

151 

200 

263 

422 

542 

Guntersville  L/D 

295 

37  3 

534 

7'5 

1,258 

1,623 

Wheeler  L/D 

37  3 

482 

70S 

998 

1,776 

2,397 

Wilson  L/D 

383 

502 

74  3 

1,051 

1,882 

2,547 

Pickwick  L/D 

443 

572 

858 

1,219 

2,222 

3,020 

Ft.  Loudoun  L/D 

18 

21 

27 

32 

44 

51 

Melton  Hill  L/D 

— 

— 

Note:  Tonnages  may  not  sum  to  totals  due  to  rounding. 


Source:  Robert  R.  Nathan  Associates,  Inc. 


1 
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TabLe  G-10.  Ohio  Rivet  Baaln:  Total  Waterborne  Commerce  by  bock  and  Dam, 
1976  and  Projected  1980-2040,  Selected  Years 

Group  IX-XV“ 

(Thousands  of  Tons) 


Projected 


Lock  and  dam 

1976 

"i960 

1990 

2000 

■TM 

■HEOai 

TOTAL 

72,054 

93,223 

131,948 

153,292 

174,982 

181,386 

Opeklska  L/D 

38 

43 

54 

65 

71 

75 

Hildebrand  L/0 

38 

43 

54 

65 

71 

75 

Morgantown  L/D 

38 

43 

54 

65 

71 

75 

Point  Marion  L/D 

39 

44 

56 

67 

75 

81 

L/D  7  -  Monongahela 

39 

44 

56 

67 

75 

81 

Maxwell  L/D 

39 

44 

56 

67 

75 

81 

„/D  4  -  Monongahela 

52 

59 

72 

87 

104 

116 

1. / i>  3  -  Monongahela 

178 

295 

394 

404 

377 

311 

L/D  2  -  Monongahela 

283 

4  20 

610 

649 

589 

469 

L/D  9  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  8  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  7  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  6  -  Allegheny 

- - 

— 

— 

— 

— 

— 

L/D  5  -  Allegheny 

— 

— 

— 

— 

— 

— 

L/D  4  -  Allegheny 

174 

184 

304 

351 

325 

276 

L/D  3  -  Allegheny 

421 

590 

922 

1,058 

1,075 

965 

L/D  2  -  Al legheny 

421 

590 

922 

1,058 

1,075 

965 

Emsworth  L/D 

1,095 

1,543 

2,349 

2,659 

2,636 

2,332 

Dashields  L/D 

1,141 

1,598 

2,452 

2,812 

2,804 

2.499 

Montgomery  L/D 

1,292 

1,898 

2,883 

3,294 

3,378 

3,118 

New  Cumberland  L/D 

1,569 

2,216 

3,378 

3,902 

4,146 

4,027 

Pike  Island  L/D 

1,685 

2,396 

3,638 

4,182 

4,417 

4,246 

Hannibal  L/D 

1,689 

2,400 

3,646 

4,193 

4,427 

4,253 

Willow  Island  L/D 

1,635 

2,361 

3,597 

4,137 

4,361 

4,181 

Belleville  L/D 

1,819 

2,739 

4,197 

4,754 

5,016 

4,771 

Racine  L/0 

1,892 

2,823 

4,307 

4,896 

5,284 

5,116 

London  L/D 

24 

26 

29 

28 

26 

24 

Mar met  L/D 

37 

71 

84 

84 

72 

45 

Winfield  L/D 

232 

428 

549 

563 

544 

462 

Galllpolls  L/D 

1,918 

2,994 

4,536 

5,086 

5,424 

5,188 

Greenup  L/D 

1,812 

2,790 

4,204 

4,830 

5,307 

5,275 

Meldahl  L/D 

1,785 

2,732 

4,174 

4,828 

5,205 

5,173 

Mark  land  L/D 

2,442 

3,  370 

4,995 

5,935 

6,662 

6,859 

L/D  14 

-- 

— 

— 

— 

— • 

— 

L/D  13 

— 

— 

— 

— 

— 

— 

L/D  12 

— 

— 

— 

— 

— 

- - 

L/D  11 

— 

— 

— 

— 

— 

— 

L/0  10 

— 

— 

— 

— 

— 

— 

L/D  9 

-- 

— 

— 

— 

— - 

— 

L/D  8 

— 

— 

— 

— 

— 

— 

L/D  7 

— 

— 

— 

— 

— 

L/D  6 

— 

— 

— 

— 

— 

L/D  3 

— 

— 

— 

— 

— 

— 

L/D  4 

— 

— 

— 

— 

-- 

— 

L/D  3 

— 

— 

— 

- - 

— 

L/D  2 

— 

— 

— 

— 

— 

— 

L/D  1 

— 

— 

— 

— 

— 

— 

McAlplne  L/D 

2,497 

3,253 

4,799 

5,738 

6,774 

7,218 

Cannelton  L/D 

2,750 

3,435 

5,084 

6,122 

7,170 

7,609 

Newburgh  L/D 

3,024 

3,711 

5,403 

6,476 

7,667 

8,174 

L/D  3 

— 

— 

— 

— 

— 

*— 

L/U  2 

— 

— 

— 

— 

— 

L/D  1 

— 

— 

— 

— 

— 

-- 

Uniontown  L/D 

2,996 

3,710 

5,411 

6,477 

7,911  8,606 

(continued) 
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Table  C-10.  (Continued) 


Lock,  and  dam 

1976 

Projected 

1980 

1990 

2000 

2040 

L/D  50  -  Ohio  River 

2,996 

3,710 

5,411 

6,477 

7,911 

8,606 

L/D  51  -  Ohio  River 

3,006 

3,721 

5,425 

6,490 

7,922 

8,614 

Smithland  L/D 

3,176 

3,974 

5,659 

6,746 

8,231 

8,935 

L/D  52  -  Ohio  River 

8,629 

10,205 

12,877 

14,729 

17,262 

18,536 

L/D  53  -  Ohio  River 

8,592 

10,163 

12,868 

14,737 

17,259 

18,526 

Kentucky  -  Barkley  L/D 

4,115 

4,650 

5,614 

6,332 

7,511 

8,256 

Cordell  Hull  L/D 

— 

— 

— 

— 

— 

— 

Old  Hickory  L/D 

— 

— 

— 

— 

— 

— 

Cheatham  L/D 

557 

620 

935 

1,187 

1,484 

1,671 

Watts  Bar  L/D 

203 

268 

404 

483 

601 

669 

Chickamauga  L/D 

361 

417 

547 

617 

634 

627 

Nickajack  L/D 

839 

921 

1,257 

1,437 

1,568 

1,580 

Guntersville  L/D 

834 

987 

1,375 

1,618 

1,944 

2,062 

Wheeler  L/D 

1,173 

1,500 

2,009 

2,373 

3,041 

3,422 

Wilson  L/D 

1,173 

1,500 

2,009 

2,373 

3,041 

3,422 

Pickwick  L/D 

1,179 

1,506 

2,016 

2,382 

3,053 

3,436 

Ft.  Loudoun  L/D 

124 

185 

269 

303 

290 

252 

Melton  Hill  L/D 

4 

6 

9 

13 

23 

31 

Note:  Tonnages  may  not  sum  to  totals  due  to  rounding. 


a:  Group  IX: 
Group  X: 
Group  XI: 
Group  XII: 
Croup  XIII: 
Group  XIV: 
Group  XV: 


Food  and  Feed  Products,  Nec. 

Wood  and  Paper  Products 
Petroleum  Products,  Nec. 

Rubber,  Plastic,  Nonmetalllc  Mineral  Products,  Nec. 
Nonferrous  Metals  and  Alloys 
Manufactured  Products,  Nec. 

Others,  Nec. 


Source: 


Robert  R.  Nathan  Associates,  Inc. 


-  >.-/ 


